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" " In response to a directive from the Assistant Director for
Science Education, Dr. F. James Rutherford, the Office of Prpgram
JIntegration (OPI)- initiated in December 1977, a planning effort’

.- in science education for early adolescerice. As a part of-this
effort, OPI assembled a panel of experts on important aspects of
early adolescence. Each panelist was asked to: 1) write a short -
papenr outlining his or-her perspective on early adolescence and
reommendations to the NSF; 2) attend a meeting in early May to

. discuss these papers and generate a single list of recommenda- -
 -tions; 3) review the panel leader's report of the meeting, and , ©
“ 4) review OPI's recommendation and implementation papers. Experts

--were sought in the following-fields: math, science, and social
studies curriculum, school management, career education, informal
.gdueation, societal perspectivés, and developmental psychology.

In addition, OPI commissioned a research paper on the literature

of early adolescence. Reviewing this paper was also a responsibil-
ity“of the panel experts. This volume. presents the panel's final
report, the experts' papers, and the literature review.. ‘

, oA : : .
_Based on these pafers, and other externdl and internal consid-

* erations, the Directorate for Science Education is currently engaged
in developing short and 16ng range program efforts in science educa-
tion for early adolescence: The emerging racognitien that early
adolescence is a crucial period in science €ducation, both for the

. student and-the future offscience, gives urgency and significance to

- these efforts. » ) ‘ S o

T - t : 2 !
., The Office of Program .Integration gratefully acknowledges the
contributions of the -individual panelists. -In particular, OPI
- appreciates the gracious and highly responsible leadership of Dr.
v Paul DeHart Hurd and the responsive, conscientious scholarship of
- Dr.‘Geneva'D.’@aértel. -

“~
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-Conrad G. Katzenmqyer
Mary S. Rivkin
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Final.

" Re orffa?\fhe : on
’ ‘NationangiTéﬁEE\\Pahﬁdat 9
EarTy AdoTescence Panouet ™
r ’ a 2 ’ . L :
. pau’ peHapy hyrd, PaMel Leagap
‘ : - - the .
The Early Adolescence Panel was Cfargy - ith B1€ o ipility of.
- 1) reviewing the current situation rega;ding zne eggcatiopoﬂf early adoyeg.-
. cents,'in the subjects of science, SOC*? Scjence afo Athemat1€3:43Nd 2)
-exploring ways to improve their edus:ét °"\in bothinc:mﬁl (scgoaﬂ)nand~1n- -
forma]  (out-of-schooi) contexts. It 15 Decy ing rgarSingly evident thyy
- the early adolescents in American soci€ty are’a.fonfgtten rouP-: Althoygy
the 1ife span between the ages of 10 tg 15 repr€eie unique'Pu;gwq\i NI
. human development ‘that is characterize byhexgeﬂsﬂ CS°C . psychals ic&%ﬁ
" and biological changes, these attributes_ahe raﬁ63y °Dsiﬁe Yol
- tional practices. . iscue. . adel Mens. ™ g o s '
: ! Through caréful and systematic d’s-ussioh Pa?atedgmbersifﬁﬁ§t-s°“9ht
‘to identify the problems, questions, 3" negdc re,atio»w9‘im’ﬁgg1"9 the
.education. of early adolescents. A secOnd o Ciderd” L Wygan “agenda fop.
- research (normatjve and empirical), whé'® neCesiaryﬁd 9 bpoyide @ kh°W1edge-
base for making educational decisjons © Dh0b1em5deve§ SShes Rather tpoo
signalizing specific priorities, for res€rq 08 50
-opted for a holi¥s¥{c view of early ado}eSce
- broad frontal-attagk.toward educational Tmp. s per :
(Appendix AR regeddirt {spectrum of 1"r'9ht-and'f ‘ence in working wigp
" early 3doles‘gg?£ fhey include: resed Qhehg 1&;ad sQSSEnt,d
curriculun spectal #ssin science..ma ptky g, and = Ciay T tydiesi repre.
sentatives fromigdho-ﬁxdistricts;~and“as hojp sies ts 2reg.and 1nformal _
education. .'Nearly all"the .panel membe’ Wayo sare""> idq?ﬁl'another measype -
- of expertise t6 _our discyssions.. ° )y L is o
- This geport.of thé Edrly Adolescen® Copyit egers‘based on 1) @ set of
position. papers: (Appendix B) prepared ?g Dﬂué} mefm aperi" advanc® of the
Washington meeting;\2) am dpén discuss? g‘ofweac "1 o, 2t the conference
and 3) recotmendations for, policy and 3“Toyg gr°";mbe2“t of panel delibey_
lations. - Fdilowing thé Washington meetil9, po o1 meriors |\ o% Sue opportanyy,
tofrevise their position papers and to  "Clyq, ad 1 Gyggestions for
meséarch and dévelopment. A first draft Of the- P2 ed o hecommeﬂdat‘ons and-
‘'subsequent remarks. by individual membgfﬁguﬂsnpfépars thnd submitted to eacp
participant.to critique. This final-reP ht\include ® Views 2N revieys
of the panel's recommendations. for a se€’!Oug

Sy of :
> recomm ier o< 9 an st“dyt1cs?§h1y ado1€SCENt edycy.
,tion in the sciences; social sciences; ,iQ Mathe etio
This committee report is.organized ! 0 two»seion NS, the first
section lists critical issues related to'th@&edl‘.eateconoF Rar
and includes recommendations forwactloﬂsg In“gne Sr]y d
are made for increasing .the knbw]edge]gg gfaboﬂt egethed01escents rough

‘research and study. There is anTover . 1dea® nay ! the £WO sectiong
as there.is an inherent relationship: bet"een gducéti?,aj Tygues 2Nd researcy

‘needs. <’ ) _ L B
. . o ‘ , |




| L , ( . o
'The-bgéigigg;ggpgﬁg (Appendix B), written by individual panel .members,
include’ in Most Instances recommendations for research and development as they
are percejved in terms of.the.specijal.interests of the author. The background
aper on early adolescence (Appendix C) also includes research and policy ‘
,récommendations. These are derived from an.analysis of the existing research
and information and eyident gaps in essential knowledge. . '
Th3s document as a.whole offers the beginnings of a framework for the de=
velopment 6f imProved educational opportunities for the early adolescent.
This is seen as an effort to maximize the intellectual and social potential of
this age group and:to do so in the context of the challenqes and changes which
now characterize 1ife and 1iving in America. '



SECTION I. [ISSUES oo
Jhe Early Adolescent as a Person N

- . > . . z N
: Much of what is known about early adolescence has been extrapo1a?ed‘fhom
studies. of younger children or from studies of the adolescent. This /1NTOrma_
tion is of ‘limited value when we seek to focus on the early adolescent in the
developmental continuuw. We suspect that this absence of specific in Ormation,
_has led teachers and other adults to depend upon stereotypes, folklor€s Per. '
sonal experience, and other dubious notions about, Who and what js th€ €arly
adolescent? | o : L
- There aﬂg-two periods in a human life characterized by rapid and QXteq~
sive changes along multiple developmental structures. One period is t'e Firgt
three years of Tife and the other is-a span time that falls typically Detwee,
the ages of”10 and 15 years. The second period is distinguished by th® com.
.plexity of interpersonal changes and the extent of diversity between indivi_
“duals. The many areas of developmental changes that occur during ear!Y ado.
lescence make it a unique and an identifiable age group.
.- The panel members see the need for the development of a_profijle model
from' the information that is now known about early adolescence. The M0del.
would include dimensions in such areas as biology, psychology, 1earninds
psycho-emotional, intelligence, interests, attitudes, aspirationg, dys~ »
functions, culture, family relations, etc.; etc. There is also peed fOr the.
‘collection and organization of extensive demographic information on thé eary,
adolescent. JData from Project Talent, and the National Assessment of duca.
tional Progress relative to early adolescence should be explored as we'l as
, other sources of relevant information. However, it is already apparen that
. there ‘is 1ikely to be a deficiency in the_knowledge base required for 2N ade.”
quate profile model of early adolescence. - B '

-

Rationale and ‘Goals

. We.need a rationale that encompasses the education of the early adoles_
.cent. Such a statement targeted on the young. adolescent is emerging 1"

- teachers and educafors involved in the middle school movement. The rationajg
~ is not broadly known and a societal censensus has yet to'be formed. = -

- - MWhat passes for an educational rationale for edrly adolescence, iM_ 3
majority of schools, is either. abstracted firom philosophies governing ele-
mentary or high school education, or some mjxture of these separate eduUSa~
tianal units. The uniqueness’-of early.ado}Lscence’is not recognized. The
development of an appropriate conceptual framework should begin with the cog.
nitive, psycho-social, and biological characteristics of the early adO]ESCGnt;
The rationale should reflect the,secular trends which characteriza the Proaq
social realities of our times sukh as, new career patterns, changas in '1fe
styles, shifts in family organization and parenting, new concepts of h€2lth
and wellness, factors of social integration, the changing attribytes of the
work/leisure relatignship, and others. The school curriculum and assoCl'ateq
edycational resources can be valid only to the .extent- that ‘they raflect the
characteristics of early adolescence and social realities and recogniz€ What
knowledge and which skills representing various disciplines are mpst uSeful,

- The sciences, social sciences, mathematics each have goals that are dis.
tinctive for their particular disciplines. There are interdiscip]inary goals

-~ .o ) N "4 . N 7\_;//\‘/




that overlap these subject areas and provide for interconnectionss sVCh 5.
1) reasoning (linear and systemic), logical ‘thought and critica) thiﬂkihg;
2) coping capacities; 3) adapting to change; 4) gssuming self-myfage®nt
and responsibility; 5) stimulating career awareness; 6) using knowle % ip
* various contexts; and 7) developing academic and social skills.. . -

The central idea 1s that educational goals need to be descyibed that are
specific for early adolescence, . , T ‘

‘Critical Thinking

Critical thinking as an educational goal is isolated.here 0 emphagize not
only its importance as an outcome of teaching but also to call attentlon ¢ -
changing notions ‘of what this goal could mean. Recently there h4s beSh 5 em-
phasis upon "scientific thinking" or "scientific inquiry" as the ide? qp post
acceptable form of thinking for scientists and citizens alike. 7The 1MFy,qnce
of Piaget's work has Ted some educators and teachers to expect tfat
operational thought is.a reasonable objective for most students in th$ 1g.15-
year-old age span. Scholarship, resedrch, and experience have brougt apout
_a questioning of the conventional "reasoning goal" as overly simplif1®d 3pq
narrow in scope. : : , , P

The importance of.developing reasoning skills in young people i5 hot
questioned; byt the limited range of thinking styles now displayéd il the
middle/junior high school curriculum is questioned. The panel mémber'S heijeve
that this goal as it is now stated in most educational literaturs neeﬁs to be
revised and expanded to include a consideration of such attributés as-
- ~decision making and concepts of risk : ' '
. nature of proof ’ ' ’
nonlinear and natural forms of reasoning . '
logical reasoning of various types (propositional, diajectic@l)
forma],,syllogjstic, sententia]?
coping or adaptive skills
. Values, preferences, and prejudice in thinking | ‘
, It seems eyident that more attention needs to be given to tye varlety of
ways used by people to deal with real-1ife issues and to attack yecur"eng

science/society problems. . .

O . BN —
» . . .

Y

Curriculum )
. The schoo]l cyrriculum for the early adolescent should be unique to this
particular deyelopmental phase, Curriculums that now exist are gftef. Sxiep.,
sions of the elementary school program or a simplified version of a Mgy
school course, To meet the diversity among students and among séhoo1s a wide
. range of curriculum options is essential. : d
pPanel members se€ the need for curriculum materials that accOmmo™Rte tpe
following factors and criteria: : N
"1. Relate to the real world of the student bothmas an individud' apng
.as a member of soOciety, 4 - ) ' .
2. Prpvide for the Qreat diversity among early hdolescenty by 0Ptjq e
in subject matter, learning styles, and levels of cognj4ive ahi]ity-



- Inclyge correctives ‘for deficiencies in the bBasic skills (reading,
Mathematics, communtcating). o o
. Give particular attention to interdisciplinary connections, bridges,
Overiaps among subjects, disciplines and society.
. Conside, the instructional -modes 1ikely to realize the goals and
iftent of the materials. L .
. ,E:Courage the integration of minorities into the regular science -
- rogram, ‘ ‘ ‘ -
panel Mmembe s expréssed a general dissatisfaction with curriculum
rials CUrrently in common use in schools for early adolescents. Among the
CpiticiSMS Were these:
- 1. %8Ck social and cultyral validity.
. Are insensitive to student characterjstics and -needs. ‘
3. YO not provide for a wide diversity, of learning experiences in
- Varigys contexts. . . S
4. Are yhrelated to the real world; are often trivial, are overly
Structyred and often meaningless.
g, Fail ¢q attract the interest of students.
7

3
4
5
6

™Y —

i

‘ ?:g 3111near organization which may be an obstacle to effective
: Tning, o ) . ‘ ,
.7. Neglecy considerations of values, ethics, or morals underlying
i the resojution of major science/social problems.'
« 8. Are discipline based, neglecting the social interaction of the
. Subject matter and its relevance to 1ife and living.
9-'qD° Not accommodate the sub-cultures within a classroom, such as
Tace, sex, and background. :
10. Fail o respond to the full range of educational gpals--
- CaTeer ayareness, health management, assuming responsibility,
USeS of jeisure time and others. ' ’
| “WIthin each of the subject areas (mathematics, science, social studies) -
OF the school there are particular issues and problems relative.to the
Qhrr16“1um that need to be explored. ! v ,
Thers are schools which have developed worthy curriculum materials for -
far adolescence ynd these should be seriously studied for clues.and general-
1?at;io"s that may be useful to other schools. .There are also a few federally
N orted CUrricyym programs designed specifically for early adolescents
tha§ should be eyajyated for effectiveness.

Informal Education. ¢

 pvariety of outoof-school activities are essential to provide the best
DQSSib1e.ed“°atioh for the early adolescent. There is a suspicion among some
SdycatorS:. Cultura) anthropologists, ‘psychologists, and sociologists.that out-’
°f\s£n001 ]earning accounts for more of what early adolescents know .than is
Nyped M @ formal curriculum. However the issue is viewed, there appears’
o e 2 CONSengyg tnat more attention should be given to broadening and inte-
ghat1n9 forma) and informal learning. -Informal agencies (4-H, scouts, "Ys,"
te 'y and TeSourges (museums, 200s, parks, human beings, etc.) do exist and \_)
Coyjg be OF Greate, educational service than they are now. Of particular im-
Papyances PEThaps ‘the greatest, is the study of ways in.which commercial and
p“blic te]e‘”sion"can contribute more effectively to desirable educational goals.
. . '11‘- N L - .



> It {s especially important that thg ear!’ dg)egcent has opportunities
for: - A :
- 1. greater access to adult role Mydels thap is provided by parents and
teachers: - ' '
2. more experience in community Sgciaf MOleg than €an pe provided in a
school setting t
‘3. out-of-school experience and-agtiops’ Properly planped, to reinforce
, what youny people are -expected tp F"ow : : .
4. exploring the work places of agults k° bacome aware of career
possibilities and the meaning of wo' -
The panel members agree that there is peed fop more COordination and
integration of school and community leadwping C§S°Urie5- A child cannot learn
everything s/he needs to know entirely from 2 00]1ng, and what is learned
- out of school should be something more than fortuitous. s -

. Career Equcagi®™

. The nation-wide effort to improve caree’ Jduqa¢ijon 1N the schools -is of
“ particular importance at the early ado1@scenfhbhase of development. Most 10--
- 15-year-old students: have worked for pay and Ve (ome idea of what work means.
_What they need are opportunities both iy and Out of c1ass to become aware of

the career opportunities available to them. _ : -

The courses in the curriculum need to p¢ Maly,od for careers that are
relevant to a particular subject matter ro’ @Xam e, almost every section of -
a science textbook répresents the careey eff0" “S of gomeone ywho jsolated the’

" knowledge included on any particular tohic. . , .

Career education is a responsibiliypy 0{’1e§chers in evepy subject and
should be one of the contextual settingy in a1 Cyppjculum materials.

/

L

L]

' : ~ .Instruction ynd pearhin -
. In developing new curriculum méter1a1s fo*_usé 15 the middie/junior high-
'school there is need to relate teaching stralidles o educational goals and P

‘modes of instruction to the learning -styigs c El?‘aQte,,.1'st'.1'C of early adoles-
cents. - Cyrrently the teaching strategies usé, With 10-15-Year-old students
is too inactive for the best results; Myre (1e]q_w0rk would_ pe desirable. .

_ Panel members identified-a number of 1¢2."1ng and teaching issues which
: ?eed critical, study, especially as ;he{ relst Specifically to the early ado-
escent. , R S ‘ :
1. What are the internal and‘eXtehna]~Gd“d1t1 ¢ which influence eaply
| adolescent learning? Bt on _ F
Are there differences in learNyng 391]1tie5 and disabilities by

~ subjects,. by séx, by cultural §pigif) Anq different environments?
What is the level of cognition that ~SdChgng may reasonably expect. )
in young people 10-15 years olg? - .. .

What are the ways of knowing? gnd W tig the role of memorization -
in the knowing process? . ) 3
How effective are the various kinds 37 Support Materials used to.
improve learning, such as gamig, hg" Calc;jators. laboratory
experiments, cartoons, etc.?

[ T S KR )
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.‘6f H3@ can instructienal programs be adapted to differences in learning
’ styles? T .E ' _ co
.~ & 1. Can better methods for -dyagnosing Tearning problemsand for bvalu-

=¥  ating stident progress be developed? S : .
“ep .. 8. Are there transitional learning skills that early adolescents need
o - to acquire as they move from the less formal elementary school

. curriculum to the morg, structured (discipline based) curriculums

- " of the middle/jinior high school? - o -
«J. The whole question of motivation is in need of ‘serious study. - -~

“The panel, members recognize -that considerable research has been-done.on -~ ..

~some of these issues but there*is a lack of synthesis of what is known and a
near absence -of focus on the early adolescent. We expect ‘that other NSF
panels will produce elabgrations and identify gaps in our knowledge about - .

lTearning and we have therefore Timited our reactions to a few crucial problems -

- > A |

- and issués. = . : _ . £

| Teacher Education .

The preparation of teachers for schools attended by early adolescents is
more by default than design. Although certification requirements are being - -
_ developed in about half of the states, the middle/junior high school teacher -
~ is typically untrained for dealing with young adolescents.: The situation is

.the same for school administrators. | . LR
There are indications that the teacher problem in the middlefFinior high
schools may be worseningl Some of these indicators are:
1.'gﬁ§$genera1 decline in teacher interest in sustaining curriculum
» and instructional innovations . - ’
2. a complacency about exploring a rationale and specifying goals
- appropriate to the early adolescent . .

3. _inability to motivate the 'young adolescent and to maintain a

- suitable Tevel of class discipline T

4. an increase in the misassignment of teachers resulting from

. ““ap.. declines in-school enrollments in the lower grades _

. NE po;itgta] pressures for budget cuts for the middle/junior high

- schools °. : S :
. The panel .members suggest- an extensive program of inservice professional’
development at the middie/junior high school level. An important focus of
this program would be understanding early adolescence.. How to work with
early, adolescents in terms of their unique characteristics is also seen as an
- important need. Another aspect of the program would be the development,
adaptation, or use of appropriate curriculum materials. It will undoubtedly
be necessary to improve the knowledge background of teachers in ‘the subjects
they teach, but this does not come first in teacher improvement. First is the
development of an appreciation and a commitment to early adolescent education.’
It appears desirable that the curriculum of the middle/junior high schoals be
more interdisciplinary and this.will add another dimension to inservice educa-
tion. ' " : ”

There are effective teachers of early adolescents and they should be

studied for their characteristics and teaching style. There would be a larger -

" number of effective teachers if they had curriculum options, differing in v

{



. o -
subject matter and learning styles, and if they were instructed in how to make
the best use of them. , - . ' . . i

The pane]‘recogn{;es that it:is difficul{ to get teachers to change and
this in itself should be an area of .study and research. ‘There are many such
. studies but they are not specific to middle/junior high school teachers, whose
~ ‘needs and areas of resistance are quite special. ,

’ Dissemination of Information

and Resource Materials

The network of communication among.researchers on early adolescence, .-
between researchers and teachers, and within the educational profession itself
is weak and uncoordinated. Only recently have sever@1 professional journals
been initiated with a special-interest in topics related to early adolescence.
The ERIC system in the various subject fields is not.coded to deliver .informa-
tion that is specifically relevant to eardy adolescence. Typically the codi-
ficatioh is- elementary school or early childhood and secondary school or~ado-
lesence. . Hopefully this situation can be chanfied. The panel members see ‘a
need for a well planhed communication and dissemination network that is

targeted on the early adolescent. '
. - s

. Yalidation of Issues < )

- 2

The Early Adolescence Panel recommends that the issues relevant to the
education of early adolescents be revalidated at five-year intervals. Included
in this study should be an assessment of what has been or is being done by o
. school and Federal :agencies, professional societies, research associations, and .

other groups to further the education and well-being of early adolescents. The
assessment should “include action programs, theoretical insights, research proj-
ects, and developmental activities. Demographic surveys on-eaxly adolescents
should he systematically carried on and at regular intervals. Without. these
urces of information the proposed validation of issues is likely to be Tittle
more than a frivolous activity. : ' »



SECTION 11, RESEARCH, DEVELOPMENT, AND
ACTION PROGRAMS

, There is a: pauc1ty of research focused on eérly adolescents and their
educational needs. What research has been reﬂzrted is fragmented and
“ scattered and requires a.synthesis to be of mufh practical use. There is, *
however, little value to-be gained from synthesis studies unless they are
i done in terms of a relevant theory or model¢/ The Panel on farly Adolescence
identified a number of problems which req {re more knowledge than is now
" available if they are to be resolved. is known, howeyer, provides suffi-
cient data for recommend1ng extensive changes in the education of the young
ddolescent. Panel members. are of the opinion that the edytational problems of
N 10—l5-year-old should be exptered,on a broad frontal bysis. “They also
fegcognize that in-addition to current/modes of research, some nontraditional
@and qualitative methods of 1nvest1/2t1on may be appropriate in some areas for
. ,attack1ng these problems. It is alSo recommended that a panel or panels be
~:forged by NSF, to further del1neate “and establ1sh priorities for research and
study
The panel. membérs in recommending the followlng research and policy -
studies do.so with the..recognition that the lists are not exhaustive. The
1ists do identify areas of cqncernéﬂ; 1r1ng more basic knowdgdge if the
e

effectiveness of early adolescent tion is to be improve Some of the
* items are,also_ treated in- the Issu sect1on of th1s report. ~

e o= | ]/’ _Policy Stud1es
--There is need ‘to develop a.coherent theory or theories df early adolescent
~_development that can serve to focus and fntérpret the results of research.
' --The educational rationale and goals for the teaching of science, mathematics
-and social studies to early adolescents need to be reformulated and
targeted for the early adolescent. i
--A conceptual framework is needed to translate the results of research and
' theory development 1nto curriculum and 1nstruct1onal practices

3

Synthes1s and Informat1on Gather1ng

--a synthesﬁs of studies on cogn1t1veistyles of early adolescent males, females,
. ~and sibcultures (ethnic and regional) highlighting -differences

--a synthesis of the_research in early adolescence to. prov1de a model profite
of ‘this phase of development ' ,

--a suymmary of demographic information on ‘early adolescents with plans for the
systematic collection of information and at regularly stated periods, for
‘example, family structure, health housing, recreation, delinquency, -

.~ socio-economic status, etc. '

--a synthesis and evaluation of information and research on alternat1ve schools

-and programs developed especially for young adolescents - '

Research‘%nd Case Studies

-Frelationshjp Of'"critical thinking" to teacher variables




--patural forms of reason1ng-used by early ado]escents in contrast to forma]

) reasoning .

--ab111ty to use various styles of thinking (1inear, systemic, forma] 1og1ca1,
decision mak1ng, problem solving) and preferred choices .

--1eve1s of formal operational thinking in various school subJects such as
- science, social science, and mathematics v

--the 1mpact of sPc1a1 changes on ear]y adolescent deve]opment and prob]ems of
- adjustment

--capacities, proclivities, and agendas of teachers of sc1ence, mathemat1cs,

" and social studies that motivate them to teach inngvative curriculums

--external influences, peers for example, which motivate early. adolescent

. ¢ interests in learning

--internal conditions, se]f-esteem for exampie, 1nf1uenc1ng learning 1n earﬂy_/,
adolescents e ' e

~-case studies of "effective" teachers of early ado]escents v

-==the, role. of work in life as it appears to the early adolescent .

L. econvept1ona1 moral reasoning in early adolescence and its efcht on .

» ‘clasgroom behavior and learning styles

4 -the forms of valid and invalid thinking early adolescents use 1n negot1at1n9
prob]ems of daily life :

--the acquisition by adolescents of th@ social and physicaT inference stra-
tegies they use

--tne influence of deve]opmenta] stages and context upon learning d1fferent

.~ school subjects T W

'—-the effectiveness of concrete and of forma1 thinking in dealing w1th 1nter-

' “personal and science/social problems

~--early adolescence as a stage of deve]opment_as it re]ates to major social
and role changes. in our society- (i Qv

--peer influence as a support system for the® ;”'nment of educational values:

--social perspectives of early adolescents intRiMing adolescent a11enat1on

--studieés of the classroom culture of early adolescents

--studies of " successful" school programs by trained evaluators to .dsolate’
curriculum and instructional pr1nc1p1es that may have a wide application

--studies of teacher perspect1ves and concerns about 1nstruct1ng early. ado-
lescents

--studies of what early ado]escents Tearn from informal education sources
(Th1s study could begin w1th a synthesis of what is known about tele-
vision and, learning. D .

--studies of effective career awareness programs in schools -

--studies of classroom discipline problems and how they may be managed

--teachers as role models for early ado]escents

Deve]opment and’Demonstration . : -

~-~curriculum modules focused on ethics and va]ues that contrast with anti-
- rational, counter culture, or expressive values -
--the identification of careers related to subject areas of the m/JhS curri-
culum for teachers and students
--demonstration -programs re]at1ng science, mathemat1cs, and soc1a1 studies
-to work experiences in the community . s

10



. --sem1nars for teachers on career concepts as they relate. to curriculum and
“inst¥uction ¢
" ==~new curriculum deve]opments appropr1ate for all students w1th optiofis for
. exceptional studefits and the science oriented P
--curriculufi materials which relate to real-life and provide options for
teachers; materials based on different rat1ona1es and requiring alterna-
tive teaching styles
--the establishment of demonstration centers in schools where new programs and
practices may be observed
--the development of compensatory curr1gu1um materials specifically for early
adolescents = .

&

“Action Programs

--a w1de range of conferences, pane]s, and symposia on early ado]escence

--the establishment of research cGnters for the systematic study of early _
adolescence f’

. --the establishment of curr1cu1um resource centers for the d1str1but1on of

- materials useful with early adolescents .. -t

‘--the establishment of a communication network on early adolescence

|
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"These ‘eight papers were prepared.in response %o>a.qequést of the Science

Education Directorate.of the National Science’Foundation \as part of its
consideration af current and possible future activities science educa-

‘tion for early adoléscence. . Any opinions, findings’ tcondlusions or

- ‘recommendations éxpressed hérein are those pf the authofs and do not
-necessarily reflect the;viewﬁ“of\thg;Nation l;Scienceffoundation:
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1 Lear\"'ln

. oo The Young ?AdO]QSLeEt/K/’/N ' -
IR o and the Scienc ) o

-

_ _fﬁ, robert D. Barr
N Dur1ng'the last decade ‘there haS b een 3 gro¥ 1 gane Ui 12a¢ion that Wh11e
the. transition from ado]escence to adulthooq: *has bec‘,e .’ncreas1n91y compTey
~ secondary schaols appear*to be less-and 1e§s offectl 50}" Proyiding transi. ’
~ tlonal skills for adolescents in our pos ]"dust jal- 2001 ety several recqpg,
st¥d1es on secondary -education have -emp h15 pint and ca11ed for Ma jor
reforms.
.~ These reports include: -
1. Maurice Gibbons and colleagues- Educat‘°"
. Fhi Delta Kappa Task Force Re of \\\‘j’//4’/’—\1\%%Erﬁﬁ/’—-ﬁﬁ7ﬁ-
Delta Kappa, 197

2. B. Frank Brown- agd col Teagues. The Re form Second ry Education,
> McGraw-Hil1T, 1973. .

. New York:
3. James S. Coleman and colleagues: Y°Uth T T 1t1° to Adu]thood
... (Report of the Panel on Youth.of tH\\p"54az;;w\\§37§ﬁEE’ﬁaV7?ﬁﬁﬁ7 /
.Committee). Chicago: The Univers ]ty of chl % Press, 1974.
" .- 4. Edgar Faure and colleagues.- L€2 n] T pe:—he Wo 1d of Educat1on
# . Today and-Tomorrow. Parijs: Un€s £ th
5. -John Henry Martin and colleagues: \\J3g;,"”"‘§~Ngngﬂél—jEuEﬂ-il‘
’ High Schools and Adolescent Educ catigy
A]] of these reports reflected a rathe” ram atic e g eem n ‘over the mas
problems -facing contemporary secondary ¢ %07 ¢ Iges 04 of agreement
have ‘beén summarized in a nuriber of Pub1 Cat\ ons. _ited.
1. Learning is often discontinuous "d frragne”’ e
. other dimensions of ‘Tife js oftel ’ lep ft 0b56ut18 0
+ to havé Tittle relevance for red’' ligg i tuaut1"
" 2. Alienation of secondary students "op" .o J@g m°na
©the formational processes of com Ny, ' aTUes Anig
“the form of hostility, violence> .QSpa1r, n arug
‘more, .jncreased budlfts, new phyS 1°6 nts; a?d Cosmet?
in curriculum have done 1ittle 3 eauce h;e Of]e"at10""

3. High schodl students are 1solate P pe op ges, from
_participation activities of tomm ]ty 1 f
meaningful work experiences. Tie

4. -Many aspects of secondary sch0011t Fe ,re
tional experiences for young adu'‘S, f

c
J

No,, it relates to
r,w 1deed, Proves

1 e and from
1;f1tse1f in
Furthep. -

abus®ic changes

1-naPDr~°pr] e as trans.l_ .
aCtr"lany a h001 experij.

»*

S ences tend to prolong adolescenc€: ake cision .
a1 »5.  In most high ‘schools, stqﬂents ma e *ew 4éc 1dec]s OF any  JMPOrtance
S and receive no tra1n1ng in the pro g0 Sig

king--despite
the fact that success in 1ife depe“ds > one's 6511?t$ato make .
appropriate choices. ; ’

>

“1see Phi Delta Kappa, Walkahout: A second®y ¢ ;s MOGQ] cor T;;p$1t1on
ppa Tas

to Adulthood, unpubTished paper pres® DeT 13
Force on Compu1sory Education and Youth Trg to 1tjon to Adt?ﬂhood 1977..
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6. StUdent; are: }mturing physicaﬂy as much as two and: one half years

" earlier thap 100 years ago and “achieve their legal majority much

‘earldier as yell. Inteldectually and psychologically, students
also’matyre much earlier than just a few decades ago. -Schools have -
- done 1itt1e to accommodate these changed rates of maturation... -

7. High sChool gtudents often develop adult attitudes and expecta-

' tions-~and are affected by adult social stimuli--but are not.

.. provideq with adequate adult contexts in which to express them.

- 8. Most adglescents lack a sense of worth because .the "work" _given
them is simylated and results in Tittle sense of personal accomp11sh-

~ ment or compunity service.
- 9. Too many. adolescents-are. information-rich but exper1ence-poor.-
10.. High.SChool- students often lack a sense of identity based -on

-. . competence, responsibility, and indeperdence. They are taught .

* . about these adult: character1st1cs but are seldom given opportun1t1es-
. for developing them.

11. Larde Consoljdated.schools have 1nadequate cufr1cu1um or ‘methodo-
logical means for recdbn1zing individyal peeds or personaq1ty
differences,” o

= .12, Activities in school do not re1ate adequate]y to the real wor]d
- away froym quool a world in wh1ch these _young people will short]y
. . pe askeq ta enter as adutts.
_13.-,A03eneha1 cyrriculum geared. to co11ege preparat1on js-unsuitable
<7 a maJority'Of secondary school students. A maJority of high -
school students-do not go to college.

.In addftion to the reports already noted, .the National’ Assoc1at1on of
'Secondary -School pripcipals has also become: lncreasingTy active in this area.
~In 1972, NASSP Pyplished a conference report entétled American Youth in the
'Mid-Seventiés, Which focused .on action-learning.” More recently NQSSP held a
Wingspread Conf&rence-on informalilearning and published a report.® The" t
National CommisSjon on Resources for Youth was organized to encourage the
development- of informal-~ 1earning proqrams and to disseminate information on
" exemplary programs. -

: The reCommendations for these programs have grown out of a number of
‘common concerns ypout public education, such as ‘the following:

1. James Cyleman has argued that the information-rich’environment of
the contemporary multimedia society has rendered the "information-
giving_fyunction of schools obsolete.? Many others 'now urge that
the role of schools must pe redefined .in order to utilize the .
reSoques of the community.

~

. 2Amer-ican YOuth in the Mid-Sevent S, conference Report of the Nat1ona1
Committee On Secondary Eaucatqon of the N321ona1 Association of

‘ secondary Scpool Principals, November 30-Décember 1,.1972 (Reston, Va.:

National Asgpciation of Secondary School Principals, 1972).

'3"Action-Learning * gulletin of’ the Natﬁonal Assoc1at1on of Secondq_x,Schools
4 Principals Ss(Novem er 19 -

James'S. goTeman, "yhe Children Have outgrown The Schools, " National
_ Elemgptar, Princ1 al 52(0October 1972): 16- 21. . ,

v il_'-‘,_- 'M -‘ | . ) 20
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- 2. Far from assisting youth in the process of moving toward matu? 'ty
. and adulthood, schools may be retarding this process. Some 0b§erevs
believe that schools invariably give students little responsibility
and few opportunities”for making decisions, and ‘that secgndary -
schools continue to deal with youth as irresponsible chiidren- Yet;
. simultaneously, youth has changéd in a dramatic fashion, Society '
“in' fact seems to be "dejuvenilizing" our youth.5 , ' -
.~8. - Schools today have a tendency to isolate youth and increasingly
' separate them from significant contact with older adults, othe’
than parents and teachers.. Some concerned critics believe thd
- . schools have contributed to the "decoupling" of the generation® and
* o= - acted as "social aging vats." - o :
4. In the past it has been assumed that all formal education should
- take ‘place in a single' institution, the school. Today it is
recognized that there are.many different kinds of learning. E4Ch
may suggest, or even require, a“particular setting. Some require
- classrooms, but.not all. . - . - o .
5. The social needs of our communities are becoming increasingly @Cute;
’ " crisis situations grow out of our major dilemmas. Many would 2"9ue
" we can'no Tongef permit the schools to segregate the rich resources
-of yputh?anduzﬁgrgy from the needs of the day. Neil Postman has
©put it this way: . ‘ - -
- - America's; towns and cities need all the help they can get» and,
.+ © 1in my opinion, most of them can no longer afford to- Tock .yp thelr -
7" youth in school buildings for twelve years.. It is clear that adul tg
.need help in creatihg'livab1e:dnm§Unities, and the great cyrriclum’ .
. question of the seventies is: How,can we -use the energy, jwte!'1~
_ g$ncg6fand idealism of the young for purposes of social reconstiuc--
: tion, C LT S SR ,
‘The dysfunction between school programs and the demands of the"soc7a]
- and biological transition of adolescents to adulthood.has contribyted tO a
. number of unfortunate’ educational side-effects: _ Co
- . “*A recent report by a U.S. Senat® Subcommittee reported: that pub1i¢
schools in the U.S. are spending mqre gn violence, vandalism and
-~ .school security than on textbooks. - ‘ :
: #¥*Recent documentation of youth alienation and suicide has generated
;7 widespread concern: o _ T

O T

g ) .'ziﬁ | ~ ) '

5Foﬁ'an»interesting-recommendation for action-learning as a method of
assisting youth.in their transition to adulthood, see Maurice Gibbo"S
''The Australiaf,Walkabout: A Model for Transition to Adu1th00d»".£ﬂl

6 Delta Kappan 55{May 1974): 596-602. : .
Nei1 Postman, E=‘|"he'E’(‘:ol'ogy,of‘ Learning," English Journal 63(April 1974):

63. For a propdsal for a national conscription for all youth to pe’form

action-learning a public service, sée Theodore Sizer, Places for .
Learning, Places for: Jo (Cambrid‘F, Massachusetts: Harvard Univeﬁf‘ty

N
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*schools report all time highs 1n\;;;;;¥eeism, alcoholism, dPug'ahuse,

school .djsruptions, pregnancy, truancy, -and school drop-ou¢s- .
*pec¢lining with test scores on SAT 3 , '
*Growing concern ever Jack of motivation among middle schoot and high
, school students. K o ~ s '

~

“. .. . Recommendations for ImproVing,Ado]escént .
L0 ~ fransition to AduTthood

. Most'all of the Studies that have been made of-middle schoo?$ and

* secondary schools in the United States. have recommended that' puh1ic e¥lcq tion

invest far more vigorous efforts in the development of out-of-sepP0l Napping

experiences. The National panel on High School and Adolgscent gducat?on

_-recommends: <. - R . ‘ - :

- "In sum, despiteé the’ numerous types of learning that‘can'and fhe_.
quently myst' take place in the community Or- the 'real world,' th€ only
sanctioned edycational experiences of most 12- to 18-year-g1ds €y ipg”

 of formal ,schooling with education is not only functionally Tnac%lry te
but also.often damaging to individual development.. A1thou§n;emp1hicaq
data on the specific results of various nonacademic experigstes Sre
lacking, the problems stemming from the convent1ona1-seconqgry ;Chgo]-s
inability to be all things to all adolescents are clear engySh o

< warrant deésigning.complementary educational approaches. ThyS the Panel:

- recomménds that the U.S. adolescent education system actively 1M ®qrate
youth info the broader community by.providing a wide yariety of Oyt of-
school or ‘experience-pased' learning opportunities.” - :

. The Pané] on Youth-of the president's Science Advisory Comyittel ipeyise
advocates placing youths 'in different roles from the student royé» whﬁgh will
involve /'learning through adtion and experience, not by being tyy@ht: ©°

One other set of recomgiendations that relates. to out-of-schyOl 1eﬂhn1ng
experiences focuses on alternative schools. Most of the major néPor'= op
secondary education mentioned earlier 'have indicated the need for a1tSrngtive
schools and alternative education settings. - '

~

~ schaol PQograms Involving Informal @453%
' or Out-of-School Learning B

, . N
Public schools have increasingly moved learning out of the 6]a55”60m'and
into the surroynding community. In the past, public schools opefated O the
assumption that a1l formal education -should take place:in schqo]?- Ch an®
“assumption is no longer tenable. Authentic learning takes placg in ¥erjgg

et P

A ' . .
7The Education of Adolescents. The final report and recommendat0ns 9F the
—National Panel on High School and Adolescent Education, (U5~ 69¥erpment
printing office, Washington, D.C., 1976) p. 52. .
Coleman, Youth Transtion to Adulthood, p." 146.
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, , .
Sep+in92 W1th different sources. -Different learnin objectives may require
v tt1dgf§ePEnt settings. Some kinds of Tearning arg appropriate fgr C?ass-
"ooms 2" ,SChoo]s, but certainly* not all. Some learning demands books,
digtion@"1€Ss Tibraries, and teachers; other require travel, experience and
.Dahtic1pag1on. As alternative .schools have sought ta match appropriate
thaces 27 leanrO"me"ts with particular kinds of learning, an increase in
COmunity . "€rning activities has occurred.
ubL1C-schoo]'students can be foundwlearning in airports, courtrooms,
'?hhera] gmes, Jails, and hospitals. .They are doing volunteer service work
n home3 or the aged, building houses, buying and selling real estate and
COnguct ™ 8rcheological digs.” Others are Tearning survival skills.through
g Ser n1des, mountain climbing and extended canoe trips.. Classrooms have
eentmove OUt of the school and located throughout the country. Courses
Argaught by bangers, carpenters, doctors, editors, lawyers, nurses,
Plypperse: - - -and on and on. Other schools bring the community into the
thoo] py uf1"9 Community volunteers, by staffing in-school classes with -
ProfessiOM1S from outside education and by-developing cooperative programs
w‘th'laer JMions, business associations and other private and_professional
gvﬁups- All of these activitjes have tended to break down the artificial
.1QhotomY§getWeen 1ife’and Tearning that has characterized public education

r4

ection,Learn1nq Programs: . The specific types-of action-learning experiences , .

;3737776ETESHBBT_T69§Eﬁ5b1, but a definite pattern of types of experiences

tave eme’'d p The National Commission on Resources for Youth has concluded

' that any ?C lon-Tearning programs occurring both in conventional and altera-
b1Ve 5cho0’ S p!aCEd youth in-distinctly new roles. In a small hook published

ry the COMMISSign, New Roles For Youth In School. and Community,” these new

T°1es for YOUth apg~defined as: Youth as CurricuTum Builders, Youth as

Ceﬂchers, POuth as Community Workers, Youth as Entrepreneur, Youth as

' oNMuﬂit% oblem solvers, Youth as Communicators, and Youth as’Resources

O youth:

: %3Q:ﬁiﬂgfln—£h§~§£gg£_ggﬁgggﬁg: The utilization of a natural setting as a
aeﬁhn1ﬂg-enV1r°"ment has grown. rapidly in recent years. School districts
Chmss the Czun?ry are beginning to utilize the geographical assets of -theie -

,2rgas thrOU9N hiking, back-packing, bicycling, canoeing, spelunking, and. -
wambing-exp§r1ences. Many of the programs are being developed for students
*ho have zo Succeeded in acadeniic learning and traditional classrooms. The
encQrans zve lso attempted to use the cultural neutrality of the qutdoor

- "Wyponme™ 3S an jqeal place.for confronting and reducing racial antagonisms.

5\\\‘_,/”——}

Natioﬂa1 CommiSSion on Resources for YOUth' New Roles for Ybuth in the School

. eﬂg,}iﬁllﬁﬂggggizx_(New York, Citation, 1974y,
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< . A wilderness program was_deve1opgh;Qt No" hWEstern Junioy High School
in Battle Creek,” Michigan, in 1972-73 t0 a71¢Y, Ate racial .3nd class. conflicts
among students. The program was not only end?, >8d epthusidstically by
students, teachers, and parents, the sch501.a,5° exberienced a 75 percent
dec¢reasegin discipline referrals of a raq1a]‘ﬂa§UrQ,-v B _
o Theaﬁrowh School in .Louisville, Kentucky,"s a pub1ic school alternative
- with an_equal racial mix of black and whyte sMdent " op the basis of volun-
tary envollment. Finding that school clyssrg®™s Wepe not the pest place to
‘try to deal-with racial antagonism, the yenoo! Stats-4eveloPed a weekend:
outdoor camping program, especially desiyped ”2 Confpont black and white
_ students with entirely new situations.' Jtude! 3 ang gtaff Found the
experience to be extremely productive in tpe ag A qf pacial understanding,
. sb the students developed their own proPysal fOr a g.pool camp and are -
-approaching foundations in a search for ¥fyndg: , L
The cambridge Rilot School in Mas¥agpyse? S taygpt inner-city youth
who were lacking Aicademic skills the teahn1g“es‘°f outdoor educatijon,
.and then used these students as guides and te?; 'STS for more academically
able students. The self-concepts of the targ? Stugents iMProved. :
"~ In Grand Rapids, Michigan, a.week-1gyng gac ~out on Isle poyal culminates
" a series, of weekend camping experiences.. The ~3Mp~q,t S€rves. as:an exteprpal
reward which encourages students to work on p?°1C aqycationdal skills in the
school's behavior modification program. Tpug’ he ¢amping Program is designed
- to motivate academic learning. o
¥ Probably the best known outdoor edugatioﬂnbhogram is Outyard Bound, with
. headquarters in Denver, Colorado. Outwdrd Bodvd.has assisted schools through-
out the country to develop programs that 1nvolhe baty, students and teachers
.in outdoor situations:wiere they qre«facﬁd,wiﬂs Seqpingly -IMpossible tasks . .
: that call upon the' m##imum in personal Tgserye anq jpdividual perseverance.

Learning jn Unfamiliar Cultures: A numbgr of zch001s pave deyeloped action-

-~ Tearning programs that immerse school age yoy? in o,1tures different from

. their own. Students at East High School "in Uegve“*haﬁe harvested beets with
‘migrant workers, worked in welfare agencyes, 9wfVed” ood N soup 1ines,

"spent weekends on a Navajo reservation, }ived Tth Mexican fapilies, and.

- collected garbage with city sanitation wyrkersy A1y “such actijvities are
recognized with high school social studigs cree t, “{p LincOTp-Sudsbury
Regienal High School near Boston, studeNts 14Vq, for five weeks with black ~
inner-city families while working in soCya1 agenciQS_. The inper-city

_experience was followed by five weeks in pemoﬂo Puryy settings in
Connecticut and Nova Scotia where they wyrked’ n fapys, in dajries, at
_maple syrup factories, and at organic fOyq coope“atives- T "

Learning in Service Agencies: One of thg mogﬂtﬁraqtical and potentially <
valuable action-learning experiences invylvey o' Use of secondary School -
students as volunteers in various communjty a9-"Cieg and Programs. Students
volunteer their time and energy to work jn ho5P1talg “pomes for the aged,

drug centers, mental health clinics, and othefsSOCia1 agencleg, Some

students have eyen organized their own agencie anq ffer Seryices within

their communities: In Adams City High Sghoo atdo, Stydents leave =

e

"
<

#
A2
@

Setegion







school to work as tutors and teachers for second and third graders, thus
providing elementary teachers with needed assistance. The Yorkville Youth
- CounCil in New York City is another_proqgram thft uses adolescents as teachers
and tutors. Student volunteers in Marion, Indiana, have become an . important
‘part of-the staff at the local Veteran's Administration hospital.

A number of drug programs throughout the country use high school students
as counselors; some of these programs have been planned, developed and‘operated
completely by high school age students. .The National Commission on Resources

~ for Youth, Inc. has_ identified four exemplary crisis drug centers utilizing

. student volunteers.10 Pproject Community in Berkeley, California, attempting
to fill the need left by “a faltering church and seriously ailing school," has
- programs of human growth and understanding, a’cross-age-group learning programs.
"Number Nine" in New Haven, Connecticut, is a crisis center that was designed,
initiated, and implemented by youth. "Encounter" in New York City is a non-
residential drug center designed to help people to cope and survive, despite
easy availability of drugs on neighborhood corners. Another program in New
York is "Compass," a residential drug program. Al1 of these programs, and
many more ‘1ike them, represent efforts of today's youth to deal with their
problems by helping one another. . )
4 Perhaps one of the most dramatic examples of the potentiality of youth
volunteers was provided by the Community Medical Corps, organized in the Bronx
of New. York City. In the early 1970s, a group of medical students recruited
11Q high school students from 14 to 17 years,of age to assist in screening
children in local tenements for traces of lead poisoning. The students were
put through a rigorous orientation session, given white medical jackets, and
‘put to work canyassing neighborhoods and conducting blood tests. Bye®he end
of a summer program, the students had seen over 3,000 children and taken over
2,000 blood samples. Over 2 percent of the children tested were found to have
dangerously high levels of lead poisoning. The following was written about
the program: : ' < '

High school age youngsters had proven that they-éould be depended upon to
do difficult work. Many of them had come into the program originally with an
awe of doctors and what they did. By, the end of the summer, the directors
reported, "Ne had kids-telling the doctors what to do.  They had assisted with
blood taking hundreds of times and knew the job as well or better than any
doctor." The kids who worked_here, all of the 110 kids, know more about ]ead
poisoning than most doctors. ! . '

- As a result of the program, many students are now determined to become
- nurses, teachers,.sacial workers, and doctors. The program exemplifies the
~ fact that adolescents thrive on significant, meaningful work. i

’ Y
-

t

10yi1dred McClosky with Peter~Kteinbard, Youth Into Adults: Nine Selected

Youth Programs (New York: Mational Commission on Resources for Youth,
Inc., 1974). . o ,
Ibid, p. 971.
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Learning in the Professiomal Community: Internship programs have proven to
be one.of the most popular action-learning experiences. While many internship
praograms have a career or vocational emphasis, a large number of such programs
emphasize social and academic areas. Students are moving into the professional
community, working with le€aders in private business, government, social
agencies, cultural centers, and serving just about anywhere that professional
men and women are at work. A student from Herricks High School in New York
City worked for one day each week at a research center studying with a doctor
researching formations in the blood. In Webster Groves, Missouri, high school
students work half-days in offices” throughout the city and change positions ‘e
three or four times each school year. In Grand Rap Michigan, students
work in local courtrooms and government offices and even in mortuaries. Often
these internship experiences are the core learning experience for” youth. They
usually take place during eleventh or twelfth grade, and usually run for an
entire semester. The Brown School in Louisville has developed a program
where students can complete all their_académic requirements by -the end of the
eTeventh grade. This enables. interested seniors to spend a year full-time in
one or more intership positions. C !

While an increasing number of schools of all kinds are establishing
. social internships in their local communities, there are two national programs
that have been organized to assist local schools in developing effective in-
ternship programs. Located in New York, the Executive High School Internship
Program has developed a network of school districts in six states which
participate in student internship programs. The program enables juniors and
seniors to- take one-semester sabbaticals from their regular studies to serve as,
special assistants to federal commissioners, judges, museum curators, and
senijor executives. The students spend.four days per week in the internship,
and plan and conduct weekly seminars.  None of the participants is paid,. but
~all receive credit. A similar organization that offers schools assistance
in establishing internships is Dynamy, Inc., located in Worcester, Massachusetts.

Learning from the Pagt: A number of schools have involved secondary students
in action-Tearning projects that focus on preserving local history and.folklore,
reconstructing past cultures, or recording oral history. Students in the
Atlanta Public Schools' Independent Study Program spend three months away from
school and gain full credit for work at an archeological dig preserving remnants
of an ancient Indian culture. In Brooklyn, New York, students attempted to
refute historians' contentions that residents of Weeksville, a black community
in nineteenth century New York, were "drunken, shiftless, and lived in shacks."
Students worked in the midst of the.demolition that preceded a Model City con- °
struction. They searched through foundations, in cisterns, wells and attics, - -
behind mantelpieces, and between walls, looking for evidence of the Weeksville. -
‘community. ‘Material the students discovered indicated that many members of the
black community lived in permanent and comfortable homes, dressed well, read
extensively, and attended school. Some of the new information that the students
found "has been used by Encyclopaedia Britannica. - ' :
In Grand Rapids, Michigan, a group of high school students investigated,
wrote, and did the layout on a book aboutc<their city which was published and
adopted by the public schools as a textbook. o '
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~ In Rabum Gap, Georgia, an English teacher encouraged students to go on
“%ollecting tours through Appalachia, gathering knowledge about the folklore
and culture of the area. The students recorded how to build log cabins, how
to weave baskets, how'to make traps and so on. The student activities have
attracted such high interest that their-findings are now recorded in a number
of major publicatiang under the title of Foxfire.12 Similar enterprises have
also been developed 'by Alaskan students, Sioux Indians, Flathead Indians,
Navajo: Indians, and high school students in several states, all of whom
started their own publications fﬁ:using on local folklore ang}culture.

Learning In Construction and Urban Renéwa] Projects: "Students have also
entered’ 1nto action-Tearning projécts designed not only to be financially 1
rewarding, but also to be focused on beautifying and renewing their communities.
_ég Denver, Colorado, a group called, "Creative Urban Living" has negotiated
7¢entracts totalling more than a quarnter of a million dollars to build and
refurbish houses, replate several bfbcks of city sidewalks, and construct
several mini-parks for the city. Théxftudents keep records on banking, pay-

rolls, bills, loans, and insurance, and even publish a newsletter. In Canton,

Ohio, high school students have worked\for twelve years in a Candlelight

Youth Corps, renovating houses of the_handicapped, the eld Y, and the blind.

Students-also built a house and two exes and sold all three. Similar con-

struction projects have been formed in Mollala, Oregon, in LaPuente, California,

in Indianapolis, Indiana, and in many other school districts throughout the
_‘cqyntry. . o
- In Minnesota, a group called Teen Corps organized 350 teenagers to provide
volunteer labor to worthy projects ardugd the state. The students built five
.summer camps for mentally retarded you:ﬁ5\§ home for juvenile delinquents, a
social center at a migrant worker camp, and an inner-city park. 1In Sacramento,
California, volunteers visit welfare recipients' homes, screen cases, and
assist in' refurnishing and repairing houses. R
Learning on .the Road: A few schools have organized traveling learning exper-
1ences that combine academic study with on-sfte visitation and experience.
St. Paul Open School students have traveled to the Dakota Badlands and to the
Gettysburg Battlefield to combine geolagical and biological study with study i
of culture and history. In Lake Geneva, Wisconsin, a group called the American
Essence Traveling School offers a program for high school seniors and post-
"graduates in which young people spend nine months crossing the United States
by rail, highway, footpath, inland waterways, and even.wagon trails. The
program is designed as an in-depth immersion in America's heritage in the hope
that the participants will gain a deeper commitment to the future based on a
personal.awareness of the past. Many schools, of course, have much less
ambitious programs of weekend travel and summer experiences. °

b

Eliot Wigginton, The Foxfire Bodk (New York: Doubleday, Inc. 197,§)
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Learning in the Political Avena: -Encouraged by the student activism of the
Tate 1960s and early 1970s and armed with the right to vote at age eighteen,
some high school students have moved forcefully into the political area.
- students of East High School in Denver went to Greenwood, Mississippi, to
assist in voter registration. The Connecticut Citizens Action Group, the
first affiliate of Ralph Nader's Center for the Study of Responsive Law,
provided a model for youth participation in communities all across the United
States. The students in Connecticut have conducted a statewide survey of -
food prices, developed an Earth-Platform for election campaigns, and lobbied
state legislators for a disposable bottle tax. And all this has been done
after-school and on weekends, without school-credit. In other states, students
are{participating in a pool of volunteer workers to gather information, con-
duct surveys, and then utilize their information to influence voters, candi-
dates, and legislators. ‘ - . o
" Another program that involves students in action-learning in the political

arena is, the Washington, D.C., Street Law Program. Offered as a high school
course, the program is built around sixteen law students from Georgetown
University who teach the “street law" courses. The courses use discussion
groups and special projects, and culminate with students conducting a simu-
jated trialgdth a federal judge chairing the proceedings. Both the high
school students and the law students earn credit for this work. The program
has become a model for such courses in other school districts.

Students §n the St. Paul Open School have a consumer action program
designed to investigate consumers' problems and initiate correctional action.

Learning in the ‘World of Work: Career and vocational education offer almost
unlimited opportunities for action-learning; an added incentive for secondary
eductors is that such programs are supported by federal funds. The Office of
Education has developed an Experimental Based Career Education that is much
more than a terminal program for noncollege bound students and that is a far -
cry from on-the-job training. Experimental Based Career Education defines
careers broadly to mean "one's progress through 1ife" or "l1ife paths"- not a .
_restricted nine-to-five segment of 1ife. The program enables students to
complete the last two years of high school by participating in extensive ex-
periences, independent and group-study, and many activities. Graduation re-
quirements are based on survival competencies rather than course completion, a
significant development. , } : .- o

One of the Office of Education programs is located in Tigard, Oregon.
The program enab®es students to leave school during the last two years for .
action-learning. During this time students attend no classes. They demon-.
strate their competencies in things it is assumed most Americans should know
in order to function effectively in their dajly 1ives. Each competency is
judged by a specific community adult. Another impressive career education
program is found at Skyline Center in Dallas, Texas. Ina school staffed by
professional teachers and craftsmen, and utilizing skilled professionals
throughout the community, students may survey as many as twelve career-op-
portunities during one year. '

An important action-learning program that has been in operation for a
number of years is the National Junior Achievement Program. In this program,
students use consultants from the business comunity to assist them in
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"organithg a business, producing and marketing'a.product, and generally °
participating in the entire range of experiences associated with running a
business. A , ) e o o : '

* ' .
Action-Learning: Some Reservations

While there is curregtly an increase in interest in action-learning,
some cautions should be mentioned. The following are major concerns to be
taken into account: _

~,1. Action-learning poses extremely difficult scheduling problems
". because the programs of public secondary schools were not designed
o to provide commynity-based learning. . -Consequently, action-Tearning
: often has been scheduled as supplementary to regular classroom
work, or as a component for one particular course, or as independent
study. Some schools provide semester-or-year-long "sabbatical
leaves." - Some proposals for action-learning have moved .in the
~direction of "high schooling without high schools" by advocating
alternatives to school rather than.alternative schools. Few
'schools have been.able to operationalize Edward Meade's suggestion
that the schools act as a "broker for sending youngsters to and
from the 'real world of experience.'"13 '

2. The matter of legitimacy must still be raised. Many question
whether or not these programs really belong in schools even though
the research available on action-learning is generally favorable,l4

3. Many of. the action-learning programs described earlier are very

' expensive. This poses a difficult problem. One response is that
of the National Commission on Resources for Youth, which recommends
that all action-learning should be financed through student projects .
to earn funds. | o -

4. The most difficult problem of all may be the question of availability

- of opportunity. | A1l of the programs that have been described are
small; some are only pilot projects. What happens if all students--

~or even a major ‘proportion of students--are to be involved? The:
organizational and administrative problems are mindboqqling« " The

. added problem of finding available opportunities outside the school
is also formidable. - -

5. The question of accountability is a difficult one. A number of state

- departments of education have begun to develop guidelines and accept
credits for action-learning. Sometimes credit is tied to existing
courses, tied to hours of participation, or dealt With in an ad hoc
manner. Yet much work is still to be done in the area of organiza-
tion and administration if action-learning programs are to be:
carefully monitored and evaluated. -

13ue1‘nstock, The Greening of the High Schoal, p. 33. (A good example of a
school acting as a broker is. the Action Learning Center, Niles Township
14,. High School, Skokie, I11inois.) T ,-
"Alexander -M. Moore, "Evaluation and ‘Action-Learning Programs," Bulletin of
- the National Association of Secondary School Principals 58(November 1974):

. 6.5‘74.- e . )
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Information Learning

Perhaps-the most potentially potent area of learning opportunities
-resides outside the usual interest of planned school programs. This area‘is
the informal learning that occurs as young adolescents.view televisjon and
movies, use.local 1ibraries, participate in a wide variety of youth organiza-

~ tions i.e., FFA, Scouting, etc. Such television specials as Roots, The -
Holocaust, and King, provide for powerful learning opportunities. National
Geographic television.specials, Jacques Cousteau television specials, the
Nova geries, and a variety-of other educational programs likewise represent
the Tinest in enjoyable learning. o :

‘Increasingly, television networks are developing teaching materials to
encourage teachers to utilize their products for clasSroom instruction. Youth
today have calculators, electronic games, cassette audio and video recorders,
cameras . . . They are children of technology and have steped into a new

“world filled with fun learning. To date, no one has seriously investigated
the impact on all of this or the scientific learning of school youth. And
while schools are increasingly using these devices, programs, and activities
in schools, much more needs to be done in explorina effective ways of utiliz-
ing them in the total learning ‘program of young adults. Work also is needed
in assisting teachers +in the utilization of these new aids to learning.

- v \
Conclusions and Recommendations

{

A11 of the above school 5¥ograms are or could be developed at the middle
school level, and all have dual implications for the area of science education.
They offer unique opportunities for interdisciplinary components of science,
social studies, and math education. They also offer the unique opportunity
to relate theory.to practice; to relate classroom instruction to the realities
of the larger community. They offer the young adolescent the opportunity to
come in direct contact with a variety of age groups, role models, and life
situations. The Alternative School Programs and Action=Learning Programs

“demand personal choice and decision making and provide the oppdrtunity for
young adolescents to gain experience and reinforcement in areas not usually
dealt with in the school curriculum. ) : ‘

Recommendations:

1. A more careful study of out-of-school learning experiences that relate
. to.science education should be conducted to: * _

‘e determine effective programs _
o determine the impact of them an the young adults
& e identify effective instructional models in-this area
‘e identify necessary teacher skills and emerging instructional roles
e identify problems and liabilities of out-of-school learning
. programs :
2. A new type of curriculum development is necessary to provide teachers

‘ ~ with useful instructional programs involving. put-of-school.and in-
v ¢ formal learning experiences. This would include the development of
' models, procedures, and strategies, as well as printed instructional

. 3{)
30 ~.




“materials. ‘Programs like the one developéd at the Indiana University "

Social Studies Development Center for the study of the school political
system offers a useful model. - : .- o

A major program of teacher education should be developed to help
teachers learn about out-of-school and informal learning experiences,
and the skills and strategies necessary to utilize these experiences -
effectively. = . o " _

A major funding area could be the area of informal learning. In-
creased attention spould be directed toward studying this very power-
ful area in:ordeiasggdetermine ways of providing more effective learn-
ing experiences f#f the young adolescent. .



' PeESpect1Ve'ahd Recommendations for the
— Science Education Directorate

Diana Baumrind

PERSPECTIVE - ,

. 1. A National Youth Policy: Critique

A. fPﬁesuppositions .

a

. The recent proliferation of commission reports, critiques of these
‘reports, and books on the subject of children's rights seems to indicate a .
growing public concern with the problems faced by contemporary youth as well -
_as with the problems they generaté. The commission reports include the
. Panel on Youth of the President's Advisory Committee, known as Coleman II
(Youth: ' Transition yo' Adulthood, 1974), The Reform of Secondary Education .
established by the K¢ttering Foundation, B. Frank Brown, Chairman (1973),

and the Natk@nal Pare]l on High Schools and Adolescent Education chaired by

- John Martin \(The Educatéon of Adolescents, 1974). Critiques include an en-

tire issue of the School Review devoted to the Coleman II report, a series

of reports put out by the Social Research Group:of George Washington-Univer-

sity (Adolescence Research Opinfon and National Youth Policy: What We Know

- and What We Bon't Know, 1976; Continuing Issues in Adolescence: Summary of

Turrent Transition to Adulthood Debates, 1976), and a scholarly commentary °

~ ‘prepared by the Rand Foundation for:DHEW called Youth Policy in Transition

- ?Timpane, Abramowitz, Bobrow, & Pascal, 1976). The books on children's

' rig?ts‘}nc1u§e %?g ﬁigh;s o; Children prepare? by ghe Har;ard Educational

Review (1974), Birthrights by Richard Farson (1974),. and Escape from Child-
('9)&5 : ’

hood by John Hoit (i . 4

" The recent rash of gommission reports call for basic and sweeping re-
visions in our educational and juvenile justice systems but fail to provide
theoretical or empirical justification for believing that these revisions
‘would resolve rather than sustain the problems they address. The institution
most favored for soc1a1‘exper1mentatiog in the last decade has been the public
school and the results, in-my opinion, have been counterproductive. For
example, the extremely well-financed, widespread experimental alternatives to
traditional education in Berkeley were accompanied by poorer academic per- '
formance as measured by standardized tests, particularly among minority
student{i and by aggravated disciplinary problems. The permissive standards
appliedo black children defied the stated preferences of black parents, edu-
cators and leaders who demand structured settings and firm classroom disci-
pline. Berkeley Black Parents for Education presaged Jesse Jackson's central
motif in PUSH by demanding that black students be placed only in structured
classrooms and that distridt staff stop making concessions to their children
for being black by demanding less of them in the way of performance or good
behavior. . _ o : 4 _

_ Our natfon's most radical educational innovation, namely integration of

the classroom by ability and subcultural background, has yet to achieve either
~ of its two stated objectives: to promote scholastic achievement among blacks
‘and to reduce interracial prejudice. And what psychological principles can
be invoked to suggest that it should accomplish either objective? The cogni-
- tively disadvantaged child competing with white middle-class children in

. 3 . .
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"competence contexts whose standards he- fails to meet predictably reacts with
. T§rustration, rejection of the learning context, and aggressive classroom be-
(,gavior. Black and white children are thrown together for the express purpose
. ¥0f remedying ‘the inferiorities of the former under conditions in which these.
sInferiorities are highly visible a:g irremediable, in contexts where racially
fpstigated violence cannot be deterPed or contained. Predictably, interracial
prejudice remains rampant in our high schools (Glock, Wuthnow, Paliavin, &
Spencer, 1975). o
. A major criticism of the commission reports just cited is that they des-
cribe the situation of the white middle-class youth and use it as the standard
fqﬁ;a]]. The consequences of initiating the reforms' suggested are not exam-
ied for subcultures defined by race, class, sex, or family structure. Dif-
fetent. teaching strategies, although not necessarily different substantive
goals, may be required to teach science, and scientific methods to diverse
subgroups.. The gomposition of sections, if not classes, may require homo-
geneity rather than "integration." - : ’
. Commission studies such as those cited are intended to bring to policy-:
*" makers the informed consensus of the intellectual community. But in fact
there is no consensus informed by social science findings. Rather, report re-
commendations flow from a politically expedient tacit ideology whose presup- °
-positions are seldom stated or disputed. For ‘example, radical innovative
efforts have simply presumed that comprehensive high schools_cannot succeed
but smaller, decentralized ones can; that youths want and will accept more
age integration; that increased participatory democracy and decreased adult
authority will ‘reduce alienation; that the more options young persons have.
" the better the outcome; and that early physical maturity is accompanied by
commensurate social and emotional acceleration. These are all presupposi-
. tions that should be made explicit and subjected to theoretical analysis and
empirical research prior to being incorporated into oun national youth policy.
‘ Utopian solutions that do not contend with social realities cannot but
fail. It is the mark of the liberal reformer to deny two aspects of reality--
scarcity, the social reality of which necessitates unequal reward for unequal
merit; and the personal reality of evil, which requires effective deterrent
measures rather than a fatuous amiability towards every form of human miscon-
duct, especially when committed by juveniles. ®

.

B. Recent Social Policies

»

Although'most young people negotiate the transition to .adulthood without
capturing ‘the attention of social authorities, the greatly accelerated rates
of adolescent criminal behavior, serious mental illness and suicide clearly
Justify the attention and public support the field of adolescent research and
national youth policy is presently receiving. However, many critics, includ-

.. ing myself, :dispute the thrust of certain social policy changes and commission
¢ recommendations on several grounds. _ ‘ ‘ \
: " 1. ‘First, the current emphasis on children's entitlements and rights has
" precluded adequate attention being paid to children's welfare and obligations.

The social movement in the U.S. that has as its worthy objective to grant more
+ power to powerless adults has expafided without reason to include dependent

children, thereby presuming against all evidence that children are the victtms

rather than the beneficiaries of adult sovereignty  When social scientists
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(e.g., in Coleman II, p. 118) refer to youth as a "subordinate nation" and
argue that youth constitutes an undeir priviYeged, exploited class of citizens,
they promote‘an attitude of victimization./ Social policies and programs
affecting youths should instead promote a sense of personal agency and ‘inter- -
nal locus of control and a work ethic. ' . ’

2. Second, adolescent research funding has shortchanged the needs of
beth the average young=personvand the exgeptionally competent, constructive
youth. Full self-realization requires impternal locus of causality, a sense
of personal agency, self-reflective actipn, and an autonomous sense of social
responsibility. A scientific attitude also requires these personal charac-
“teristics. Outstanding ability and achievement deserve recognition and en-
couragement. Indifference to individual achievement and merit denies the
very uniqueness that gives worth to the individual. The context of unique-
ness-is given by acquired excellences, virtues and achievements, each of -
which is unequally distributed in any society and all of which mature with
age. Science-program goals must match the abilities and achievement motives
of their recipients. ’ . : ] :

3. Funds for adolescent research and development programs have been
channelled reactively into crisis management, emphasizing destructively
deviant youthful behavior, while support for research focused on basic de-
velopmental processes has dwindled. The ¢hannelling of money into science
education ‘for young adolescents is a step in the right direction. There is
every reason to think that early ‘adolescence is a.proper stage of develop-
ment to which to direct a program introducing scientific concepts and methods.
» 4. Dramatic historical fluctuations are receiving more attention than
Tong-range secular trends from which they are not properly differentiated
(Timpane, et al., 1976). Crises associated with historical fluctuations are
likely to return to more typical patterns without major policy intervention,:
while problem behaviors associated with secular trends require long-range,
persistent efforts at a federal level. Dramatic historical fluctuations

" that were mistaken by many (most notably Charles Reich, Greening of America,

|

(-_

1970) for secular trends include the extreme anti-authority attitudes among
youth in the 1960's which were a direct result of reaction to the Vietnam war
and draft and which subsided with the end of that fiasco. Two examples of
secular trends not sufficiently addressed by the forementioned commission
reports are: (a) changing sex roles, and (b) the, psychological-effects of
scarcity in a shrinking economy. Rejection of sex role stereotyping results
in changing roles for men and women. Compensatory attempts’to:- counter the
reluctance of.adolescent girls to tackle mathematics and science facilitates
such role change. Since scarcity of goods and services must.now be regarded
as a permanent condition, exploration of- the meaning and consequences of
scarcity would make an excellent kernel around which to build a social science
;program. The restrictions of finitude relative to want should-be faced and
their consequences examined by youngsters. One such consequence of the econo-
mic reality of scarcity is the requirement of unequal rewards for unequal
achievément, (from each in accord with his ability; to each in accard with
his deeds); no one of whatever age where scarcity is a reakity can be rewarded
for doing his own thing unless that thing is valued by others

{
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II.. On the Mission of the Science Education
- Directorate: Recommendations \

A. 'Metastrategic

L In order to use consultants such as myself most effectively it would be
““desirable to clarify the following: (1) The relation of the Science Educa-
. tion Directorate to other federal and NSF agencies concerned with education
~and social and behavioral problems and the extent of power delegated to .the
various agencies to determine educational policy and/or conduct research;
(2) The specific function of the research planning effort of whith- the Early
Adolescence Panel is a part, and how it coordinates ‘with the functions of the
.other nine panels meeting simultaneously. What exactly are the decisions to
be made? (3) The_specific role expected of each particular participant. For
example, I am a specialist in socialization antecedents of social competence
in children of different ages. . I am not qualified to make "dollar specific
recommendations" concerning Science Education programming and will not attempt
to do so. _ . '
In writing this paper describing my perspective and recommendations for
the Science Education Directorate I-would have liked to address a set of care-
! fully formulated questions designed to fit my area of specialization. thus k
" assuring myself that my comments were on target and that the discussion at
~the meetings would have an explicit focus.

'B. ;gpisfemological

' . . \
~
I would 1ike to propose a perspective on social reality to apply to -
program development in science: If theories are to impact realistically upon -
practice, they must relate to concrete phenomena in their real contexts and
interconnections. Abstract ideas- and ideals concerned with purely hypotheti-
cal circumstances (e.g., Kohlberg's stages of mora¥ reasoning) do not further
" that endeavor. To presuppose that any thing has -a fixed nature, properties
and cOurse of development apart from context and circumstarices is to think
metaphysically. The mental measurement' concept that there is a fixed quan-
- tity of intelligence is an example of such a metaphysical abstraction (which
» 1s not to say that what an intelligence test measures is not highly predic-
tive of concurrent performance in a standard academic setting). The rela-
tions among physical and social  objects a > characterized both by binary
.opposition (either/or) and dialectical opposition (both/and). A "thing,"
be it an object or; an ideal, is a range of possibilities with discrete
potentialities becoming manifest in particular contexts. Polarities such as
assimilation and accommodation, freedom and necessity, discipline and auyto-
"nomy, achieve meaning only in their mutual dependence. . Equilibrium is tem-
"porary while the unity of such ,opposites is -permanent, reflected in conscious-
ness as psychological conflict. That a given thesis is found to be insuffi-
cient is not a reason to assert that i'ts antithesis is thereby correct. If
a thesis such as -"children should be taught subject matter" is found insuffi-
- cient, one of its antitheses, that "children should be taught how to learn"
is not thereby correct.. An hypothesis synthesizing thesis and antithesis,
for example, that "children should be taught subject matter using a strategy
consistent with their stage of development and preferred cognitive' style" is
an hypothesis more probably true. . ' '
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rther, humans are not mere products of circumstances and upbringing but
develop as a result of their own activity in contending with their
tances. It is not sufficient to place people in improved environments
r to transform them, nor-is it.sufficient merely to elevate their ideas.
nent for an individual is a result of his or her acting upon .circum-

; ideas are derived from that active process. Particularly in early
ance it is more important for youngsters to; engage in scientific think-
activity than to learn a given body of scientific data. RS
turation and training are two sides of a single process; the child

5 by being trainred. A valid understanding of individual differences
icated on an understanding of the developmental regularities which

t with these differences. As, the cognitive developmentalists claim,
nent, unlike growth, is qualitative and discontinuous; successive trans-
>ns improve the adaptive.functioning of the individual; advanced stages
» differentiated and hierarchically integrated than previous ones; and
1 given cultural and historical context there are, predictable regular-
1 a child's development of knowledge. However, there is good reason to
other common presuppositions of social cognitive-developmental theo-
ich as that there are culturally universal stage notions that can be

to cultures as well as to individuals. And"it remains to be demon-
that formal operational thought is a necessary or sufficient.condi-

~ becoming a good- person or a successful achiever, or that adglsséents
/ have access to formal operations when stressed or implicate

arican science, particularly in education, has a counterproductive

7 to pose problems and solutions 'dichotomously, and in metaphysical

In response to- the demanqs of policy makers, a group of scientists

) "solve" a problem plaguing the country such as ethnic discrepgpcies
smic achievement. Solutions are presented which{fdit to take ii@o '
certain intransigent realities (e.g., subcultural differences in

of cognitive abilities) and therefore necessarily fail to live up to '
-ions. The reaction to their apparent failure is-to reject the 'solu-
totally false and propose the opposite as true.. Thus fashions in edu-
ire characterized by periodic swings between "traditional" solutions
fical innovations," each totally rejecting the tenets and criteria of
of the other; one-sided soluti@ns are rejected in favor of their
one-sided polar oppdsites. L

ortant-as I think adolescence is as an opportunity for accelerated

}J, I most definitely do not accept the notion popularized in the press,
! not in scientific journals, that experiences in infancy and early

)d have 1ittle impact on later development.-.The failure of most com-
-y education programs to live up to their claims does not justify the

» assertion that intervention in the early years is not a precondition
utilization of academic potential in adulthood. Nihilistic state- .-
1sed on the assertion of the null hypothesis may have journalistic

wut totally lack scientific merit. The fact is that there exist many
'y successful (and underfinanced) preschobl intervention efforts such
ylack-run Nairobi preschool center in East Palo Alto that can and do
)cially disadvantaged.black preschoolers to read and attend; there is
0 believe that these gains can be maintained in a primary school run’
1\g to the same principles. .These successful efforts have not been
sufficiently if only becduse those w@o do, don't write. There is:much °

™
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less evidence that academically backward adolescents can recoup their early
lTosses ‘and no. theoretical grounding for programs which have that as their
objective. The notion of the "elastic mind" is Just that and nothing more.
It cannot jystify the application of learning methods in adolescence that
failed to produce results in early childhood. The fact that evaluation
studies fail to show success (e.g., of early intervention by academically
oriented programs) can not be taken as evidence that their opposite (e.g.,
late (adolescent] intervention by socially oriented programs) will succeed.
Instead the characteristics of those programs which have succeeded for a
particular subgroup (e.g., Nairobi preschool program) should be examined

and principles induced by trained evaluators who can then recommend community
support for successful experiments. Specifically, teaching contexts that
combine strict discipline, drill. and high éxpectations with a loving in- [
spirational approach seem most successful with black (perhaps all) youngsters.
Necessary preconditions for success. include supportive services for families
and insistence on self-help and responsibility by families served. These
are the characteristics recommended by Jesse Jackson in his Operation Push
and by most black parent-groups, and chara¢terize what appear to he success-
ful programs such as Nairobi. The same meghods, however, may or may not be -
effective with older children brought up ih middle class homes with elaborar
ted linguistic codes. :

" IIL. _ Science Education Programs

}

kS

| .A.__Approach’ IR ‘ o \

Emphasis in early adolescence of science education programs should be on
the -process of scientific thinking, and logical deduction and induction.
Dialectical.(Hegelian, Marxist) logic should be  taught in addition to stand-
ard (Aristotelian) logic as a way of encouraging nop-rigid thought not de-
pendent upon binary opposition. Prejudice may be associated with encapsula- :
tion in dichotomous categorizations such as good/bad, insider/outsider,, and
self/other. . Unfortunately, the majorjty of teachers lack training in s%ienti-
fic and logical thinking. Courses at the college and graduate level should
first be initiated and then methods of teaching scientific method to adoles-
cents explored. Scientific methed should be taught within the context of a
general science course such as biology or.human behavior.

In junior high school the range of cognitive styles, levels, and in-
terests is probably much too broad to accommodate to integrated classrooms.
Lectures coutd be given in integrated.classrooms, but the sections in which
the process of thinking scientifically is-explored will probably have to .be
separated according to cognitive style and stage. Despite its political un-
popularity, segregated sections may be required; ideological presuppositions
should not be allowed to interfere with accomplishment of important educa-
tional objectives. : . c R «

<

B. - “Research Programs - ‘ e ' L I

: 1. Studies of reasoning in situ by earl addlescents: the role of - f
»formal operational thought. ' The forms of valid and invalid reasoning young-

" sters bring to beaf as they go about negotiating daily 1ife should be studied
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in situ. Structured discussion can be used to produce videotape records to
analyze the cognitive processes used by adolescents to convince each .other
in practical discourse concerning controversial issues. Natural reasoning
as contrasted with formal reasoning (see Braine, 1978) should be studied in
students. and their teachers; there may be alternative routes for teaching
logical thought. How do early adolescents with and without formal opera-
tional thought reason naturally, what errors do they make, and by what al-
ternative routes (if any) can they be taught the scientific methods?

~ The acquisition by adolescents of social and physical inference strate-
gies deserve focused study; this would have practical value as well as provide
data to test information theories. Reasoning in situ requires many cognitive
abilities in addition to formal reasoning (e.g., roletaking ability to see -

" the perspective of another, attention to concrete detail and context in order

to identify the appropriate rule to be applied, and ability to break set to
avoid intuitional traps. What is the relation of stage of physical (or :
moral) reasoning to the tendency, in sﬁtu, to fall into the logical "errors':
described by Tversky and Kahneman (1971a, 1971b) and Ross (1977)? It would
appear that the acquisition of formal operations does not secure the indivi-
dual against such "errors" in prediction as correlation error (over-estimating
cross situational consistency); or regression error (disregarding baseline
rates in favor of dramatic éxceptions). (I suspect that these “o0-called
"errors" have survival value and therefore are not in fact errors.) The
acquisition of cognitive strategies for efficient accurate problem-solving
may occur via alternative routes in different individuals; the adolescent
thinker may learn best when permitted to use his preferred cognitive style.

A good deal is already known about the general characteristics of the

adolescent as a thinker. Some adolescents, perhaps most; are still concrete
_thinkers and limited in their reasoning about events to immediate or past

experiences; they have,difficulty in coping with problems involving more
than two. dimensions or\$®lations simultaneously. The adolescent, who has
negotiated the transition betWeen concrete and formal operational thought

is, enabled to distinguish between the real and the possible, to hypothecate
cohtrary-to-fact possibilities. The extent to which adolescents' capacity
for constructing systéms of thoughts or theories which permit hypothesis
formulation- and testing through independent manipulations of variables is

"actually utilized in academic and social problem solving. contexts remains to

be determined. More empirical research concerned with formal operations is

" required td determine whether formal operations is in fact a characteristic

potentially of all normal adolescents, even in Western society.

(a) Under what, if any, circumstantes do individuals who display formal
operational thought on Piagetian tasks actually employ that stage of reasoning
in situ? . ~ .

(b) How functional is concrete thought in solving hypothetical social
dilemmas by comparison with formal thought? Is it possible to develop routes
other than formal reasoning (e.g., interpersonal reasoning using role-playing
skills) that are equally successful in solving social problems requiring :
reasoning about real-life interpersonal encounters or social scientific prob-
lems? While propositional logic may be essential in solving scientific prob-
lems in physics and chemistry, it may be insufficient even there. Social
reality is not characterized by either/or properties or linear relations;
therefore formal logic may not suffice to negotiate social reality.

4
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2. The characteristics of early adolescence as a stage require study.
Early adolescence is a period of major stress, biologically, cognitively,
and psychosocially. ‘Major biological changes radically alter body chemistry
and appearance. The early adolescent must adapt to a new stage of social
reality, leaving the relative security of grade school for the demanding and .
heterogeneous environment of junior high school. Major role changes take
place as dependency ‘upon parents is relinquished and peers become more salient.
A new set of normative reference groups, values, and behaviors develop. Inno-
vative educational programs require adaptation to the range of characteristics

. of the' target group. ‘ :

o (a) Early adolescenfe is a period of extreme self-conscioudness and

+ change in body image (e.g®, Simmons, Rosenberg & Rosenberg, 1973). .Our on-

-~ - going research suggests that girls are particularly vulnerable and insecure
as a result of their exquisite self-consciousness. An anxious child afraid to
talk in class or be made fun of obviously will have trouble learning in the
average classroom. How can threat to self-esteem resulting from increased
body consciousness be reduced (e.g., by sitting around a table and not having
to rise to speak)? ) ’ :

(b) Identity formation (Erikson, 1959) is the outcome of adolescent ex-
perimentation with different lifestyles, resolution of bisexual conflicts and
emancipation from childhood dependency eventuating in crucial decisions con-
cerning school, Tove, and work. . How changing values concerning sexual be-
havior and gender role affect adolescent identity formation, and indeed what
constitutes identity formation in various subgroups , -deserves study.

c) Adolescence is a life-stage characterized by tension_and suffering
but without adequate inner resources to cope with pain. The negative forms
‘that attempts at coping may take, including substance use, acting out, gand
withdrawal, deserve continued study, as do alternative adaptive forms of
coping such as physical fitness regimens and meditation.

. .. {d) The effect of the advent of formal operations on the adolescent's
attttude towards school and family authorities requires further study. ' The
formal adolescent thinker is in Timbo between the safe, concrete reality of
childhood and the indeterminat& reality of adult commitment. Liberated from
the Titeral reality to which he was confined as a child but not yet con-
strained by adult commitment to work and family, the adolescent can be omni -
potent in -imagination but remain relatively impotent in action. Newly '
awakened to the imperfection and hypocrisy of the adult world but with free-
dom born of nonengagement and noncommitment, the middle class adolescent
may reject and criticize this world in a way adults may find irritatingly
naive or refreshing and idealistic. It would appear that adolescents need
opportunity both to be a part of a social system where their actions have
real effects on others whose reactions then have real effects on them, &nd to
function in safe spaces where actions and decisions do not yet have the seriqus
and” permanent consequences they would at later stages .of development. Engage- ’
ment in serious scignce projects for some youth might provide one such )
opportunity. . ) ; '

(e) More studies of social perspective-taking in junior high school:
could illuminate the effects in their social world of greater capacity for
decentration. This capacity is balanced by an opposite and equal egocen-
trism (Elkind, 1967). An understanding of, on the one hand, altruistic and
prosocial behavior, and on the other, antisocial acts would be furthered by
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research into when, how, and if the,e;?ly adolescent develops a societal per- N\
spective, i.e., a coordination of.all possible third-person perspectives (Sel-
man, 1971, 1976a, 1976b; Yussen, 1976). . ~

(f) Early adolescents draw away from the sphere of influence of their

~parents.into that of their eers. Reseéarch into the utilization of the peer
~group as a support system for educational values would be of interest, par-
ticularly among disadvantaged youth. One role of adult leadership may be to
intentionally use peer pressure to encourage achievement, as it is done in
collectivist societies and in this country by Jesse Jackson of PUSH. The
‘educational climate includes the influence of peers, and gbviously affects
the acquisition of skills in science as well as other academic subjects.

3. The social causes of youthful alienation. Since the 1960's it has
come to the attention of psychologists and sociologists’-that young people,
whatever their origins, suffer alienation and estrangement from the social ,
institutions of this country. Sociologists, if not psychologists, tend to
agree on the social causes of alienation (Seeman, 1936) and anomie (Merton,
1949). When humankind loses control of the world it has generated indivi-
duals inevitably become alienated from their social institutions. When a
large proportion of citizens lack normatively acceptable means of working
towards culturally emphasized goals the social system is said to be agomic.
When basic economic processes are reified, thus shunting responsibility to

rporate persons or to a golem called the stock -market, democratic control
of the economy is effectively blocked. When constituent economic pressures
are reified as Inflation or The Unemployment Ratio or Recession, the re-
sultant mystification renders these economic processes too opaque to approach.
Adults as well as youths react to their learned helplesgness by estrangement
and dlienation. But, the special status of young people precludes social-
structural security thus increasing their Vulnerability(to anomic social
_conditions. - Certain youths are particularly vulnerable'by virtue of their
upbringing or personal limitations to an inherent pessimism about the future,
_and an attitude of learned helplessness. The familial and social causes of

such negative attitudes should be the subject of adolescent research.

The component negative beliefs constituting alienation include powerless-

‘ness or the belief that one's own behavior cannot determine the outcome one
seeks; isolation or the belief that goals highly regarded by society are un-
available or unrewarding; normlessness or the belief that socially disapproved
behaviors aré required to achieve one's goals; and meaninglessness or the with-
drawal of value attribution from one's acts. Common symptoms of alienation
are amorality, i.e., justifying any means to the end of success; rigidity

or seeking safety in routine and compliance; withdrawal in drug abuse and
meantal illness; and terrorism. Estranged youths. who reject the Puritan
values of se]f-congrol, future-orientation, and responsibility may then em-
brace the positive values of spontaneity, expressiveness, and -intimacy. The
investigat%on'o? adolescent alienation, including its sources. and symptoms
should be recognized as a national priority deserving of generous funding
support. .

4., Cognitive style. There is a growing body of evidence that sex and
subcuTtural differences exist in cognitive style. Thére is now a body of -
work on biological substrates of field depgndence with implications for sex
differences (Waber, 1977). In general, mates consistently show a more field-
independent cognitive style than do females. The sex difference in spatial




abiiity and presumabiy field independence is strongly correlated with a con§\
stellation of genetic, endocrinological, and neurological factors. Apparent?!
ly, for example, late maturers of both sexes are better at spatial -ability
and more field independent and this seems related to greater terminal lateral
dominance. Since girls mature at an earlier age, Waber suggests that lateral
dominance may be 'less”complete for girls, encouraging field dependence.

r - Along another line, Mexican American behavioral scientists, despite
their small number, have begun an imaginative and constructive attack on the
deficit view of cultural difference as it applies to their subculture.

- Ramirez and Castaneda (1974) agree, on the basis of their own résearch with
the Witkin Rod .and Frame Test, that Chicano children are in general more

«field dependent than Anglo chiidren but argue that the childrearing style of-

- Mexican American families which encourages field dependence also encourages
" communal, religious, and family values antagonistic to competitive and in-
dividualistic Anglo values. Mexican parents stress obedience and punish
aggression because.they value in their children different qualities than -
those valued by Anglo parents. (McCluskey, Albas, Cuevas, Ferrer, & Niemi,
1975). Ramirez and Castaneda argue that for Mexican American children to
succeed in school without rejecting their cultural identity, teaching stra-
tegies conpatible with their learning and lifestyle must be incorporated -
into the educational system. They offer a well worked out and pretested
plan fér doing just that. A number of recent studies, some with a cultur-
ally integrated staff, have focused upon the distinctive features of Mexican
American society. For example, Kagan and Madsen (1971) demonstrated that
when rewards could be achieved only if two children working on a task co-
operated with each other, Mexican and Mexican American children excelled;
when the children were required to compete with each other Anglo chiidren
achieved more rewards. In another study, Kagan and Carlson (1975) demon-
strated population differences in individual assertiveness, with urban Anglo-
American children more assertive than semirural poor chiidren of Mexican or
Anglo descent, and semirural poor children from either culture more assertive
than rural Mexican children. Holtzman and colleagues. (1975) conducted an
examplary cross-cultural longitudinal study of school children in Mexico
and the United States from which they concluded that Americans are more
dynamic, technological, competitive and possess a more complex and differen-
tiated cqgnitive structure while Mexicans tend to.be family-centered, co-
operative, and fatalistic. There are, however, very few parallel studies
that look-for differences rather than deficits in the black community.

Any program of science education will have to take 'a serious look &t the
burgeoning Titerature on sex and subcultural differences in cognitive style.
5. The role of work in the 1ife of young people requires further study.

Since work 1s the central activity through which we participate in society,
any meaningful discussion of youth participation must probe the sources, and
effects on youth, of unemployment or the. fear thereof. ' Coleman II prqposais
such as a dual minimum wage and early youthful employment fail to cope with
these economic realities. Youths must and will be kept in school and out
of the competitive job market until a condition of full adult empToyment
prevails. -Adolescent researchers, whatever their discipline, must address
the effects on youth of a constricting economy, unemployment and the effects
‘on the individual of artificial controls on professional education. Despite
the social need for trained educators, health care workers, lawyers and other
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professional peranne], there is an undersupply of such positions for.univer-
sity educated youths. On the other hand, a fraction of the useful jobs in .
our society are properly rewarded. There may be an overemphasis on status
associated with academic positions that interferes with job satisfaction by
blue collar workers. - : ) '

) '6.__The role of discipline in the classroom. The disciplinary problem
constitutes“an important obstacle to Tearning in today's classroom. Many
early adolescents adopt a pseudo-independent stance, perhaps to compensate
for still very strong feelings of helplessness. Adults in authority may then
assume mistakenly that the early adolescent is ready for substantial autonomy
and withdraw their assertion of authority. Alternative disciplinary measures
in the high school class interact with familial and subcultural values in -
their effects and with cognitive level. Just how requires further study. .

: By early adolescence, power cannot and should not be used to legitimate

authority (Baumrind, 1968). The young person is now capable of formal opera-

tional thought. He can formulate principles of "choice by which to judge his

. own-actions and the actiong of others and see clearly many alternatives to

"adult directives; the adult therefore be prepared to defend rationally, as.to

.an’adult, a directive with whith the adolescent-disagrees.

For any form of adult-administered youth program to be successful, adults

- must be willing and able to assert their authority. The ‘recent decline in

adult authority may stem more from the reluctance of designated authorities

to exercise and enforce it than from refusal by youth to accept it. This

" reluctance may reflect the difficulty those with power have in distinguishing

authoritative from authoritarian control. But even adults willing to assert

authoritative control over teenagers find it difficult to do so when social
services provided by the community have the effect of undermining .their legi-
timate authority. Legislation allowing juveniles free- access to contracep-
tives and abortion without parental consent is an example of a social policy
trend that weakens parent-adolescent bonding and negates the fiduciary obli-
gations adults acknowledge toward adolescents. : L
Our method of handling juvenile offenders in the schools and community

“actively reinforces their antisocial choices. To effectively deter, punish-

ment must be sure, swift and justly administered, and desirable alternative

outlets should be available. Punishment of juvenile or adult offenders is
not sure--estimates of the percentage of crimes that result in imprisonment
range between 1% and 3%. Punishment when it does come is certai not swift.

And until very recently the indeterminate sentencing of juveniles rendered

punishment entirely unjust. Relatively few children at the postconventional

level of moral judgment commit illegal acts. The rest will be encouraged*to

~ do so by the absence of swift, sure punishment or social disapproval. Child--
ren at the premoral level equate consequences with moral value so that an
act that consistently goes unpunished will not even be judged to be wrong.
Children at the conventional level will find-comfort in adult attention and

_peer approval for their delinquent behavior. o .

- Typically, high school officials look the other way when youths commit
such serious crimes as rape, assault with a deadly weapon and -extortion.

Yet we know that inaction by observing adults of aggressive acts actually
increases the incidences of such acts (Siegal & Kohn, 1959; Spence, 1966).
Antisocial behavior in thé school and community is frequently rewarded by
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special attention and programs while outstanding achievement and good be-
havior are increasingly overlooked or actually ridiculed as square by adults
disaffected with the structure of their own Tives.

‘ I recommend research on the interrelations between the onset of farmal
reasoning, postconventional moral reasoning and leq:timization of adult
aauthority in the family and school settings.

IV. Public Understanding of Science

Before engaging in mass education programs, the success of those already
in operation should be examined. There is no advantage to distorting science
research by oversimplification in order to make it acdeptable. Instead the
composition of the audience who watch the superb Nova and National Geographic
...science programs should be determined in order to see what sections of the

population are in fact interested in well-presented programs of science edu-
cation for the layman,

To what extent do young persons feel that an understanding of physical,
biological and social reality would enrich their 1ives? Do young people know -
what "reasoning skills" are and does their desire for self-improvement take
that form? Do sex and subcultural identifications determine interest? When
the target groups have been determined, a program focused on ethics of re-
search with human Subjects, and the values of science should be instituted ..
using mass media and community forums. A

How does resource depletion impact on the morale and values of eariy: e
adolescents and other age groups? What segments of our population-are psy=s ..
chologically ‘debilitated (Towered achievement drive and morale) by theipros- = °
pects of resource depletion and a shrinking economy? What sacrifices is"
the present generation prepared to make for the future and how can energy
and economic realities be made sufficiently concrete to,impact ypon young
people in a constructive rather than a debilitating manner? What do our young
people think of deception in human behavioral research, genetic manipulation,
vivisection in science classes and so on? These are issues which could be
discussed and debated in junior high school science classes with the focus
on sharpening logical and scientific communication skills.

‘¢
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Social Science Education of the Early Adolescent: ,
~Some Perspectives and Recommendations - . %

0. L. Davﬁs, Jr.

Schooling for the ear]y ado]escent appears to be ‘both not’ as good as @dhy
would like and not nearly as bad as some would claim. In many c1rcumstances,
for-many [of these’ pupils, their.schooling is.not only adequate; it is superior.
"Too often, for too many, schooling for edrly adolescents is not just mediocre;
it -is mindless. Any easy generalization, thus, likely asserts too much,
ignores too much, or credits too little. But what else might be expected in a
society that insists.that all children and youth attend school? And, more,
that all children and youth achieve and, as well, like their schooling

experience?
These reflections remind us not to seek panaceas. They console us for

attempting greatly while falling short of high aspiration. They suggest that
all programs and children will not profit equally nor equitably from altera-
tions in course offerings of organizational structure. They call for us to
keep in mind that overemphasis of any-dimension of 1ife (and schooling) is to
risk being p]ast1c, is to labor toward caricature. They suggest that all that
is or has been is not significant or wrong or silly. They further imply that
programs for the early adolescents have been seriously pondered and developed
as well as capriciously inyvented and sustained.

Solid improvement of the social .science education of early adolescents,
therefore, must relate to the world as it is, not some magical k1ngdom conjured
up to- d1sgu1se the realities which exist. To know that real world is a f1rst
task. Certainly, research efforts here are important and must be undertaken.
We- already know much, however, and approximations can be stated with assurance.

Some Perspectives |,

about special schoo]ing for ado]escents i

For over half a century, the American education enterpr1se has fostered
special schoo]1ng for young adolescents.- This schooling, in organizational
terms, has always been an "intermediate" unit, inserted between the timeless
elementary (or grammar) school and the secondary (or high) school. . Even more
American in concept than the high schoo], this intermediate unit- not only has
been "in the middle"; it has been "caught" in the middle. Pressures may be
‘identified which have sought to build a un1que "junior" school as well as to
subordinate it as a "junior high" 3chool or to make it an extension of the
elementary school. Regardless of age/grade levels included, this special
school has assumed features of both the high and elementary schools even as it
has invented some, albeit few individual characteristics of its own.

Over most of its history, this special school has been known as a junior
high school. Early on and continuing through the years, it was seen as a
"transition" between elementary and high school. It provided an interval for
exp]orat1on and consolidation of courses and skills initiated in the elementary
school pr1or to more specialized, even career-directed (e.g., college,’ voca-
tion) work in high school. Also, the junior high school early was justified
as a vehicle for pupils' occupation training or entry into the labor market.

v
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It was the last required schooling prior to expiration of mandated school
attendance. Thus, historically, this special school was seen for many youth
to be the school system's "last chance" to "help" them.

Recent years have seen the development of the "middle school" as a sub-
stitute for the junior high school. More often a rechristening or a re- - .
organization of the already "one-best system", the middle- school concept: has
had a rising popularity.,6 Indeed, some middle 'schools even built new programs.
reportedly related to the needs and interests of the youth they serve. Most
havesnot.

Whatever justification is employed, one major exp]anat1on for the rap1d
growth of middle schools must been seen as their utility in many school dis-
tr1cts'5desegregat1on efforts. The middle school, by incorporating some former
elementgry grade level(s) (mainly grade six), make possiblé downward desegre-
gation while permitting retention of largely segregated (and neighborhood)
elementary schools. This political use of school organization has provided an
unant1cﬁpated opportunity to use the rhetoric invented for the new middle
school tp ‘create justification for responsible curriculum rev1s1on and instruc-
t1ona1 ad ptation.

ByiwHatever name, however, too many programs and too much teaching engaged
by early §dolescents miss these youth. Or the adolescents turn them off or
tune thém,out. The personal characteristics of these youngsters, while highly
varied,’ are not obscure. For instance, these youth are active as well as fad-
ish. They seek self-understanding as well as understanding of their roles and
places, ‘values, and options. They desire to work, to be real and not phony
(ch11d1sh) and frequently are not motivated to confront-what adults want them
to engage. They appear reluctant to -"wait" or "postpone". They are aware
that life is hyperbole and they tire from growing so rapidly.

Programs miss these youth not just because of inadequate attention to
their 1nd1v1dua1 growth and development. Our research, however -inadquate, has
not served school people well because of its preoccupat1on with the individual
persen, ‘with psychological concepts. Our research on the classroom cultures
of thesé youth is almost non-existent. And educational programs, probably
ma1ﬁ1y by accident, are consistent with the cu]ture(s) of these youth.
' vThe foreseeab]e future reveals-an increase in middle school organjzation.
Its %each1ng and administrative staff, unless major change is institutgd,
likdly will be drawn more from a genera] pool of taJent, much 1ike .an
reqyiring riflemen and truck drivers, than from individuals specifical
pared for a special and demanding role. But change is possible and ch@nge in
teacher. preparation and assignment should be a high priority matter.
natdre of the educational program will receive some attention as a matter of
course; [it merits massive, concentrated concern and development. Both teachers
and program must have support systems never before available to this special
school fpr adolescents. The "no man's land" of the past must become "someone's
land" for the benefit of youth society. . \

Some Petspect1ves
‘about social studies
‘in schools for young ado]escents

) The curricu]um of the junior high (and m1dd1e) schools appears to be a
creature of capricious happenstance injudiciously’mixed w1th.rationa1
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deliberation. Perhaps too harsh, thi§ comment. Nevertheless, the school's
educational program "Just growed." A1l components of the junior high/m1dd1e
school curriculum are covered by this broad brush conclusion.

Even so, how could the curriculum.not be so characterized. Varied and
inconsistent Just1f1cat1ons for the school, varied and inconsistent goals,
_contexts,, compunities, and talents.

. In social studies, the chaos of the junior high school prov1ded ‘one

- stimulus for Harold Rugg's pioneering social science program in the 1920's.
" Its impressive and immediate success must be seen as evidence of the need

* for a deliberate program at this level.

By the mid-1930's, however, a regu]arjty and stability descended on the
junior high school program. And it persists today. Traceable to the ligiti-
mizing pronouncements of the American Historical Associations Commission on
the Social Studies, American History is a fixture at grade e}ght and, until
just recently, civics was standard at grade nine.

The sequences of most programs are, arb1trary even while being rationally
justifiable. Moreover, the foci for grades six and seven and, now, grade ’
nine are not set. Most programs are defined by publishers' offerings. -Most
elementary series include grade K-6 while a few incorporate K-7. Grade eight
_is reserved for.American history and grade nine is "up for students' grabs":
‘'sometimes nothing, sometime world geography, sometime world history. Almost
never is the social studies program for young adolescents conceived and de-
veloped as a sequence (e.g., grades 6-9) and almost never do such programs
~ include attention either to social problems (as in the older “"core" programs)

or to social stiences other than history and geography.
: An -important observation here. The major social étﬁd:ES curriculum
rev1s1on prOJects of the 1960's 1arge1y bypassed programs for young adoles-
cents ‘True, MACOS has been used in junior high school. One major geography

project developed a course for high school pupils and has been offered to- many~:”

ninth graders. "From Subject to Citizen" was focused at junior high school
pupils and was the only part developed of a quite ambitiously des1gned pro-
gram. Even' including the "Project Social Studies" efforts, the Jun1or high
school program was neglected by the reformers.

. Or, maybe, reformers realistically judged curriculum reform at this level.
to have low yield.

At any event, h1story and geography dominate the offer1ngs to young
“adolescents. Some economics and political science may slip into the program
under the "cover" of history and a 1ittle anthropology may be incorporated as
either h1story or geography. Not only is this dominance apparent from
materials in use, teachers and parents understand the dominance as correct.
Explanation of these observations should be undertaken and these results
should aid understanding of the situation. Teachers and parents are not just
"traditional" or "stubborn". They are as concerned as others aboUt'qua11ty
of program; their goals and perceptions must be used in effOrts to 1ncrease
- the viability of the programs for the youth.

The goal of citizenship education receives more than 1ip service. Most
teachers and other adults and, I suspect, most pupils would assert or assent
to this major aim of social studies. Present programs find easy justification
on this point.. That citizenship education should include attention to other
social sciences (e.g., anthropology) is still an agenda item of the future.
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That this goal may be honored by serious study of social problems must also
~ receive direct attention. To note the agenda is not be bemoan past actions;
it is to prompt obvious preparation for another consideration.

Some Perspectives

about some other realities’ .. _
about the status of social science instruction in schools for young
adolescents . -

A major constraint on social science ipstruction generally, as well as .
in middle schools, is the accelerating attention given to reading and mathe- -
matics skills. These "basic 2-R's" are consuming more instructional time
than ever, and more resources and more emphasis (e.g., "accountability"
tests). The simple fact is that all other curriculum components, including
the social studies, are receiving less instructional time and attention.

This ‘prominent fact of 1ife appears unlikely to disappear soon. Even with
more time - and certainly with the time available - social studies quite
reasonably may be expected to become more "read" than “"studied.”
Coincident with the "back to basics" movement is the observation that
~social studies:(and science) are low priority areas to the public generally.
They are just "not important®. This observation underscores not just C. P.
Snow's typification of the two .cultures - one scientific, the other, human-
istic. It-may well suggest a tacit acceptance of another set of tw
cultures - one, elitist and important mainly at perilous junctions ?e.g;,
orbiting of a Sputnik;.-a total embargo of foreign 0il), and, the other, com-
monplace insistence on minimum “"survival" skills (e.g., reading a warranty).
The simplism of this latter possibility eats to.the core of traditional edu-
cational values and, furthermore, would weaken the people's ability.to
anticipate or respond,.and would provide instant scapegoats in the press of -
unhappy events. Any move to strengthen social studiés- (and science) in the
school must recognize and confront seriously the cultures of‘mind in our
land. : Lo Ly i
Social studies teaching is largely textbound. So is that of almost all -
curriculum components. This reality should be recognized as a criterion for
materials production and dissemination. That is, text-type materials probably
will be more widely used than other materials, especially high technology

(e.g., computers). Also, the established, commercial curriculum’materials
- development/distribution system is the system for delivery of the basic

~ 'materials to the schools for pupil use. Early and intimate involvement of .
this system in curriculum development efforts should be -productive and cost
effective. ‘

Paradoxically, social studtes teaching usually recognizes the socializa-
tion of youth but retards explicit teaching about values. This paradox may -

be overcome by materials, strategies, and teachers. Most important, the .
teacher is the key. Yet, the paradox will not vanish with more sensitive,-
more. knowledgeable teachers. Curriculum development must involve local
‘planning and general adult involvement. Too often, community leaders are
bypassed until the outrage of citizens vents its “fury on a school system

(e.g., Kanawha County, WV). . :
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Teacﬁers dre concerned about several burdens One is"’ management Others

1nc1ude pupils who are classsed’as not motivated and a program with too many

. expectations, Improved  teacher education, staff development, and a support
ésyst ‘may He1p d1m1n1sh ‘these feelings of impotence. They must: be targeted

fo ttent1qn or new emphases have 1ittle chance of consideration, much less

3‘1Va1
“dJuniorhigh progréms appear to have become techno]og1zed Dr1ven by. elab-
tate nd extensiva objectives, "individual" p have increased. Pupils
n % Eg

% ‘going from one LAP to another seem to be takin spondence course in re-
L Ps1dence "Group” ‘discussion and projects in ma ols are simply things of
the past or delusion of frustrated deve]opment

Fund1ng available for instruction is decreas1ng The costs of materials

-are increasing. One inevitable consequence is fewer curriculum materials, or
certainly fewer new materials. Other prospects, none especially pleasant, are
1arger class sizes, curtailed Supp11es, and decreased instructional support.

- Little opportunity exists:for young adolescents to work, to engage in -
rea] work. Union restrictions and child labor laws are only two of the con-
straints against legitimate work by youth. This, learning about the world of
work (an adult world) consists mainly of read1ng, some looking (not observ1ng),
and, perhaps, simulation.

'~ The prospects for a major change in face of the present circumstances of
the economy are not slim;.they appear to be none. One legacy of the watergate
era appears to be a sharp decrease in political efficacy and-an increase in
cynicism. What can I do? So what? Let Jimmy do it? Why doesn't Jimmy do it?
Voting doesn't work. Politicians are corrupt - no matter who is elected: the .
old saw seems too true. :

Junior high school courses are organ1zed and scheduled as subJects, sub-
jects presumabty relating to underlying knowledgé structures (i.e. , disci-
‘ptines). Close examination reveals these courses are at best quasi -
disciplinary- and severely restricted at that. As subjects,, the courses do
not "work" for young-adolescents. They are remote, perhaps irrelevant, or,
maybe.important for adults only. Yet, teachers and other adults know subJectS'
even when they recognize that most rea]‘soc'a problems (e.g., environment,
peace) and issues important to young adolescents are ngt capt1ve of any course.
One reasonable possibility in this complex and tense situation is to reject

"the "all of none" hypothesis and incorporate in the program of studies both
subjects 'and problems. The core programs of 15-30 years ago are a rich re-
source of ideas.” Attention to real problems should be conceptualized not as
a substitute for courses but as both opt1on and coordinate requirements.

In the social studies and probably in some Rciences, the middle school
is not pupils' last chance. It may be their first chance. Even if not their
first, the high school and college, even, may offer additional "chances".
Justification of seriousinitiatives at this level. nged not claim a "1ast
chance" criterion. .Such a rationale-should emphasize a "major chance"
standard.

Social studies programs are not 1ndependent of science nor are they 1nde-
pendent from the language arts. Reading, for certain, must be attended in

\every program proposal. Hopefu11y, other co- re]at1onsh1ps will be sought’

Social studies programs in school do not and cannot be expected to yield
results that are needed. Citizenship education .is both larger than social

S ’ v . ) £e -
50




studie$ and the school. This acknowledgment is not to suggest school co-

- ordination ‘of non-school events. It is to recognize the power of the family,
the larger community, the media and other forces on youth. School social
studies can .be improved by this awareness. Conscious attention to some of
these forces (e.g., TV) cam’enhance.their positive power. Acceptance of this
generalization can relieve the pressure on school social studies to try some-
thing it can only fail at§the attempt. Too, it can enable conceptualization
of social ‘studies to proceed at an accelerated pace and enjoy a creativity too
-long suppressed. 3 s - -

Some Recommendations . - . L
for initiatives to improve social studies instruction ;
for young adolescents o -

. Beginhing’?ecommendations are made here under several categories. Dollar
amounts are:not indicated at this time. These beginning efforts, as they

‘prove beneficial, should be expanded over time. Other suggestions will be-

added to‘;hé agenda for improvement,

Teachér(Education o -

= 1. NSF supported Centers for Early Adolescence. A few (3-5) of#these
Centers should be established at university Schools of Education to become
exemplary settings for teacher education programs, in-service staff develop-
ment resources, and curriculum development settings. Each Center should be
part of a network of colleges and universities as well as a network of school
systems. Also, each Center should seek, using institutional and other re-
sources, to become comprehensive with respect to programs for young adoles-
cents:” That is, Centers should be expected soon to include, in addition to
science, mathematics, and social sciences, other curriculum components -(e.qg.,
reading, art, vocational education) and other resources important to concerns
to earty adolescence (e.g., psychologists, anthropologists, school adminis-
trators). The Center would provide early and. deliberate focus on pre-service
teacher education programs for young adolescence. : : :

. 2. NSF panels on teacher education and staff development for early ado-
lescence. At least two national panels (pre-service teacher education, staff
development) should be convened to give comprehensive, prestigious leadership
to obvious needs including certification. NSF funding would support partially
this endeavor, but other groups, including professional societies (e.g., NSTA,
ASCD, NCTE, NCSS, AACTE) should contribute a portion of the expenses of the '
panels. : : _ o
3. Through the Centers for Early Adolescence, NSF should establish some
-pilot activities for local initiatives from established teacher centers and
school districts. Such initiatives should recognize the necessity for continu-
ing and renewing education of both experienced and new teachers.

A
Curriculum i ;

‘For curriculum development programs, several important principles are
advanced: - s .

- Networks of schools with. responsible leadership should be encouraged
to adapt/invent needed curriculum materials. At the beginning, such networks
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should be related to the Centers for Early Adolescence:described above.
Clearlyy the principles of local initiative and teacher involvement must re-
place the practice of "handing down" the courses which are conceived (and were
often labeled) as "teacher proof". . = B o

- Attention must be given both to nature of knowledge (both inside and
outside disciplinary boundaries) and to uses of knowledge {applicative, asso-
ciative, interpretive, replicative). Programs must proceed from both subjects,
at times, and from problems, at times. Anticipated uses of the knoweldge will
suggest instructional formats, strategies, and evaluation.

. - Programs must attend early to dissemination including formats and
costs from commercial publication to delivery. '

- Programs ‘must be "practical" to teachers: credible, Tow cost - in
time and energy, and provide alternatives to. personal "fit",  Otherwise,
‘adoption of new materials is inhibited. . )

- Some programs must be related closely to "real life" as known by young
adolescents.

_ = Most programs components must have "familiar" format and/or content
elements in, order to enhance use. ' .
- Programs should include small steps away from conventional materials,
not leaps from the present to more exciting programs. For example, oral '
history is both an appropriate historical methodology and an authentic field
work procedure from anthropology. Its use can be related to existing program,
- increase pupil activity, and foster motivation. Too, prqgrams should provide
some emphasis to far away and near in place (e.g., food costs and geographic
conditions in U.S.; the shrimp industry) and past ahd always recent...and
sometime future. . . S o
- - Focused emphasis should be provided in programs on B
= culture study: distant and nearby (e.g., Algerian rural/city
- life; Mexican American life in south Texas); '
" - thinking toward problem resolution (not problem "solving");
- living now and the foreseeable future (e.g., attention to law and
to redl work (e.g., colonization: Spanish colonies in New Mexico
~and Greek colonies in Italy; social experiments: free election,
prohibition; fullness of a time: early 1940's; wartime - but not

only wartime); ) .
- Eij1sv(e.g., reading social studies materidals, gathering informa-
tion, developing appropriate report, using index).
1. Development by teachers with leadership of small-scale materials
(i.e., lesson length, inexpensive) to be tried out and made available to
other teachers in network schools. The Vancouver (B.C.) Environmental
Education Program is a constructive model for these types of activities.
- 2. Development of materials having both local and more wide-spread
usefulness. Here, for example, would be included short films (e.g.,_ The
~Hinojosa Family at Work), slide/tape presentations (e.g., "Interviewing ‘Aunt
Teresa".), and transparency sets (e.g., growth of Austin and growth of nearby
towns over years). Important here would be generalized "rules" or "experience"
which could guide other groups/individuals' preparation of similar materials.
' 3. Development of "modules" or units that provide possibility for both
comprehensive and alternative organizations in programs 6f studies. These
materials might be for use in quarter-length segments or as short as week-long
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episode;" They might focus on only in-schogl or out-of-school activities or
some com®nation of in- and out-of-school setting. The materials, in time,
should fit into a matrix“of possibilities to be a special NSF-supported proj-
ect. . . ’ '

4. Curriculum development for school years/levels over the middle school
years/rampge. Support should be given for the development of rdtionales and
basic plans for a sequence of middle school "courses" in social studies,
science, \and mathematics. Explicit consideration should be given to oppor=
tunitjes, for co-relation as well as studies independent of other .areas of the
curriculum. These initiatives may be expected to yield a variety of program
designs and related components. By involving publishers, early estimates of .
"produceability" and marketability may be available to guide subsequent deci-
sions about intensive development. . ‘ ! ‘
Patent, Other Adult Involvement :

In all programs, .attention must be given to informing parents and other
adults in the community about program developments. Some programs will be
organized to emphasize quite deliberately the resources of the community out-
side the school setting, o )

1. Parents and other adults must be helped to become aware of .the
issues, problems, and concerns for social science and the possibilities of
new program components. NSF support could develop a handbook of design op-
tions with examples which might include television and radio spots, tracks
(not unTike those prepared by many church groups ), radio talk-shows, confer-
ences3 booklets, and community networks of adult groups (e.g., unions, service
clubs). : _

2. Program materials, on many occasions, should directly involve parents
and other adults in school-related activities. Two examples are the ‘
Philadelphia schools' project on rituals and the Argus program on television
and the:law. Both require parent and child/youth collaboration on schoo]

projects at home; a new type of home "work".

Out of School Opportunities '
" 1. Centers for Early Adolescence, school districts, and professional

associations/societies should initiate collaboration between network tele-
vision and radio and school programming. Times seem propitious for such
collaboration; networks are under fire for programming.. NSF support might be
minimal for such pilot efforts. . o

a. Collaboration would yield more and more timely materials for in-
school and out-of-school for major single programs and mini-series,. An example
of such materials are the guides developed recently for Holocaust and dis- ,
seminated in part by the NCSS. S - '

b. Some new programming should be considered. The success of "Sesame
Street" in an obvious stimulant for special programs for early adolescents.

2. Directed attention to out-of-school opportunities should be given
by prestigious panels and by local authorities. “Priming the pump" should be
productive ,in building options. '

Research . . _ o0
1. Initially, a conference on Needed Research on Social Studies for

| Young Ado]esgents seems to be an early priority. Thijs conference probably

Pie
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should be'hefﬁJunder university sponsorship with NSF funding. Most partici-
pants should be individuals presently recognized in the social studies edu-
cation research community. Others should include individuals with substantial
background in research on teaching, human’ development, learning, social

anthropology, etc. : . .
2. [Establishment of a research component in the NSF-funded Centers for

Early Adolescence. These major Centers should have a reseaich component,
funded for substantial work. The Centers, then could enlist general univer-
sity talent for their programs. : ‘

3. Deliberate collaboration with NIE Centers and Laboratories. As the
Centers for Early Adolescence become operational, communication links should
be developed with the several NIE supported Centers and Laboratories. This e
kind of effort should encourage the emergence of a general community of ecu-
cational research relating to early adolescence. o

. 4. Establishment of a research grants competition. Research on social -
studies for early adolescence likely will be accelerated by:a large scale.re-
search grants competition. The history of the USOE Cooperative Research
Program reveals that competition not onTy supported many projects, but it
provided a context of nurturance of educational research. An open research
grants competition for studies of young adolescents and schooling (certainly
in sciences, social science, and mathematics) probably will multiply solid
research efforts manyfold. , :

5. Research training. Some NSF: funding should be targeted for research
training. Here, program guidelines should not be as rigidly enforced as :
eartier USOE programs. Researchers possessing high level empirical method-
ologies are clearly needed. On the other hand, many researchers are needed

who possess mainly hfs@prjca],or ethnographic backgrounds.
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Early Adoiescence and the Science Curriculum

<

Paul ‘DeHart Hurd

The issue , . ‘
., Unrecognized, underprivileged, and undereducated describe the early ado-
lescent in the American school system. Reforms to improve the teaching of
science in schools over the past twenty years have concentrated on the ele--
‘mentary school (grades K-6) and on the high school (grades 9-12). Only re-
cently has some.attention been given to the middle grades science curriculum
where .the early adolescent is enrolled. . ' :

. The issue is:broader than a concern with: the teaching of science in junior
high schools; it involves the whole question of early adolescent education.
Since the late 1940s, junior .high schools have been subjected to searching _
criticism and reappraisal by educaters and the public. In 1960 James B.. Conant
directed -his report on junior high schools to school boards, with recommend-

-ations for changes in focus and curriculum. The Association for Supervision .
and Curriculum Development (NEA) in 1961, responded with a publication titled
The Junior High School We Need. Whatever the source of criticism, the consensus
was ‘that the junior high school had failed as a "transition" institution be-
tween the elementary school (a time for learning the "basics") and the more
academically oriented secondary schools. : Other commentators viewed the failure
as a.failure to meet student needs--=social, psychological, biological--in the
period of transition from childkood to adolescence. - o
~ * For more than 20 years the educational program of the junjor high schools

" has been unger ‘pressure to change. The changes have -been few, student and cur-
riculum problems have become more disturbing, and'the need for reasoned and posi-

tive action is.a concern 6f teachers and parents alike.

Underlying conditions L B ) - N
~ ~ 1. School orfanization. Thé schools early adolescents attend are organized
" in a variety of ways.  The junior high school is a three-year school comprised of
grades 7, 8, and 9. ‘Grade 9 was ‘added to the elementary school program in ‘1910
to reduce the number of early school dropouts. The idea of combining grades 7,
8, and 9 into a distintt school division, housed in a building set apart- from
elementary and senior high schools soon followed. - Currently about 50 percent of
-the students' in the 7-8-9 grades age group, attend a junior high school.’ The
remaining students attend schools organized as a combined junior-senior school
(6-6 plan), elementary, middle, senior schoéls (4-4-4), combined: elementary- -
secondary (K-12){/ intermediate schools (grades 7-8), traditional pattern (8-4),
‘and middle schools. The current middle school organizational movement began in
the early 1960s, and by.1978 it is estimated to include 8,000 schools. The grades
included in these middle schools vary; there is always a 7th and an 8th grade;
about 25 percent of the schools include a 6th grade and none-the 9th grade.
Perspective: Our attention should focus on the appropriate education of
of the early adolescent. Adaptation to a school organization will need
to be considered at some point. If we must choose a grade level organi-
‘zation the middle school is currently the most likely place for change,
- but-the junior high schools enroll more students. _
., 2. Teachers of early adolescents. Science and mathematics teachers for
the junior high school years are seldom educated to teach at this level In

~
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modular organization and provide the student with learning options. These
options provide a means for accommodating variability in interests and cogni-
tive development among early adolescents. B
Perspectives: a. . The science program for the early adolescent should be
specific for this age group in terms of rationale, goals, and curriculum.
The rationale, goals, and curriculum have yet to be defined.
: b. The science curriculum should be designed in terms of what is
- ¢ known about the congnitive, affective, moral, social, and bioldgical de-
®°  velopment of early adolescents.
¢. The science subject matter for these courses should be considered
in terms of its personal and social importance as well as contributing to
scientific enlightenment. v , ., ’

4. Instruction and the early adolescent. TMs is a topic of considerable
debate -at the present time. On one side there are critics who feel that the
schools have defaulted on their resposibility to educate when they 1) allow
students to study whatever they wish (defaults the idea of a curriculum); and
2)- overemphasize individualized instructio (minimizes the responsibility of the
teacher and neglects value of systematic 1Sarning). The central issue is one of
assuring continuous progress in learning on a number of desirable fronts. On
the other side, teachers .respond by 1) pointing out the great diversity among
students (therefore the need to individualize instruction);2) calling attention
to the low Tevels of interest and motivation for learning on" the part of the
student (student response is better and discipline less a problem if students.,
can choose what they want to learn); 3) noting that absenteeism is'so highaépé-
pecially in inner city schools) that plans for systematic learning on a class
basis do not work. : : : o

Perspective: The issues Hehind the problems of instruction are related

- to unclear or inappropriate’ goals for science teaching, unclear notions
about learning and instrudtion, inappropriate curriculum materials, and

perhaps shifts in our culture. 4 : ) o

5. .The student speaks. When emerging adolescents are asked what they
would 1ike to know, their answers center around themselves (health, sex, being
happy), relations with pders and parents, and 1ife in general (social concerns).
‘They are interested in the natural world, but more in thé way of a naturalist -
rather than of a research scientist. They 1ike "to do things" in learning such
things as experiments and projects. They do not dislike science but are not
particularly enthusiastic about it either--"it all depends upon the teacher."
They respect teachers that "make you learn," but would like to have something to

. say about what they "have to learn." : : -
- Perspective: It seems reasonable and possible to develop Tnstructional
- materials that appeal to the interests of early adolescents, that are -

scientifically valid, and that are likely to improve learning effec- 4

tiveness. . : o
: 6. The science educator view. Traditionally the appropriate science cur-
riculum for the early adolescent has been a problem. The condition reflects the
lack of .a viable rationale for considering emerging adolescence as an age group
for special educational -concern, the lack of conformity in school organization
for the age group, and the lack of any central professional structure through
which to work. The middle school movement, though ‘muddied, offers a means by




which changes in curriculum might be introduced. The school peop]e‘kesﬁbnsibf@
for the movement are at least aware that things are not going well in the * o
education of the early adolescent and they appear to welcome help. - .

Currently there are efforts to reconceptualize the teaching of.science at

“all levels of education from the elementary school through.the undergraduate °-

yeais of college. The middle/junior high school might well be the most favor-
able place to introduce a new science curriculum and the supportive ‘teaching
practices. Some of the central questions now being considered in planning new
directions for science teaching are: How can we improve the ‘adaptive capacities .
of young people for living in a science/technological society where so many :
persistant societal problems require a knowledge of science for ‘their resolutioh?
How can people effectively use the accumulated knowledge within the sciences for -
personal decision making and self-management? These objectives carry with them
the need to consider values, ethics, and morals in teaching science. Under-:
standing the nature of science, the significance of technology, and the inter-
relation of science and technology seems.imperative'in a new curriculum. . °

_Sgjence in the intellectual use of leisSure-also,seéms to.be a~désirab1é[objéct%ye7 :

" prabably be" of inderdisciplinary fature and ‘selected for its

for the teaching of science. Not to be overlooked is the fact that outstanding

scientists first identified their interest in science -while=¥n" the middle grades.
Perspective: a:. To accomplish these and other-goals for:the teaching.of -
science to earTy adolescents will require a major trapnsformatiop. in the .

present curriculum.’; The tontext’df- the curriculum will, 1ikely be societal

" rather than, discipline based: - The subject matter of theﬂcurkiqmlUm will
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~ Preliminary Recommendations . \\
for Science Education Programs '
Emphasing Early Adolescents
. 7 4

. The complexity of the early adoTescent as a person and of the school
setting in which this person is educated suggests the need for a comprehen-
sive program of efforts on a broad front if favorable educational changes
are to be accomplished. The educational problems of the early adolescent
are partly the result of a weak knowledge base about early adolescence and
partly a lack of clarity about desirable science education goals. Bringing
about significant changes in the system will require a holistic view and-a

unifying focus of research, study, development, and practice.

o

Recommendations: )
S fwareness Conferences. -  $500,000,
R Conferences and symposia on the early adolescent; educational needs,
- state of the art, programs, projections.

Type A." School administrators, science supervisors.

Type B. Grades 6-10 teachers, parents, education directors of
. museums, planetaria, acquaria; nature camps, etc.

Type C. Science educators (National Association for Research in
Science Teaching (NARST); science teacher educators (Association for
the Education ofgTeachers of Science (AETS);“editors and advisory
board members of science education Journals (The Physics Teacher,

~ Journal of Chemical Education, American Biology Teacher, The Science
Teacher, Science and Children, The M/JH Science Bulletin, School
dctence and Mathematics, Science Education, Journal or Research 1in
Science Teaching, ERIC/SMEAC). . : :
' A structure for these conferences to be developed emphasizing
issues, problems, individual needs of early adolescents; and science
‘curricdlum rationale and goals. An appropriate report to-NSF to be
developed following edch conference, and a similar report for distri-

'iE?ti°" to participants and other interested persons. . '

o A 3-56ye7r funded program. X

I1. Symposia'on Early Adolescence am{'the Science
Curriculum. $75,000.

- Type A, National, regional, sta¥e, and local science teachers ’
organizations such as, NSTA; AAAS seckion Q; NABT, NARST, CASMT, state
science teachers associations, Middle chool Assn., ASCD, school admin-
istrators organizations, etc. L

Type B.. Reporting of research and sessions on needed research in
early adolescence and in the learning of science, at meetings of AERA,
APA, NARST, etc. . . :

.Publishable reports are expected from tﬁ%se.Symposia.

A 3-5-yeaf funded program. - o '

/



III. Teacher Centers. $2,000,000.

EstabTishing school based, college/school cooperative centers for the
the professional development of science, mathematics and social studies
teachers of early adolescents: a modification of the NSF Pre-College
Teacher Developmént in Science Program. These centers would differ from
the present program in three aspects; they would: 1) be school based; '
2) be teacher directed; and 3) stress.professional attributes (learning
about the results of research on early adolescents, developing interdisci-
plinary aurricula, .developing community resource guides for informal edu-

cation in science, etc.). In addition, ‘teachers would have opportunities -
to acquire a relevant background of knowledge about science and technology.
A school-based teacher revitalization program will have an advantage for
attracting the participation of school administrators and parents in its
activities. :

This would be a long-range project for the next decade--the first year
or so pilot programs to be supported in possibly a large city, a rural area,
a suburban school system, an.Indian school. It will be necessary to provide
some outside services to schools to help in getting started on a program as
well as some follow-up and evaluative services. This program might be &

“cooperative effort with USOE, with NSF developing the science/math./social
science resource materials for theﬂ teachers' professional development.

-

IV. Information Dissemination in Early Adolescence
Education. $500,000.

~ Two information exchange centers in early adolescence should be piloted.
These centers preferably located ig a college or university, would serve as
depositories for publications and turriculum materials, serve as a coordi-
nating agency, and produce newsletters and catalogs of materials. Another
activity under this program would be the support of special issues of educa-
tional journals featuring science education for early adolescence (about 20
journals would be relevant to this activity).

There is need to establish a network of communication -channels -for
materials on early adolescence. A preliminary study should-probably be made
of the, effectiveness of the U.S.0.E. Dissemination Network and of the ERIC/
SMEAC Information Reference Center. S :

Need also to explore-the possibility of establishing small reference .
libraries in early adolescence and science teaching ‘in the teacher centers.
(Somewhat 1ike AAAS Science Library packages for students developed in the
1960s. ) ‘

V. Research in Science Teaching/Early Adolescence. . $2,500,000.

Three types of research programs are envisaged: synthesis, basic,
applied/evaluative. ~

’ Type A. Synthesis studies.. There is need for a clearer knowledge

of the existing data base on early adolescence and on science teaching

for this age span. Examples of needed synthesis studies are NAEP

testing of early adolescents, Project Talent information, and the

exploration of other known data banks ;- psychological, social, moral,

‘and biological development. There appear to be useful studiés done

as basic research in various disciplines that need to be brought

~
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~=togetherneSpecia11y from medicine, cu]tura1~anthropoﬁOQY. sociology,

+ -psychology, etc. Included here would be a comprehensive survey of

- science teaching conditions, practices, curriculum course: offerings,

! etc. for grades 6-7-8-9. An ongoing pattern of synthesis studies is

{ needed to get some coordination of research ‘efforts and practice.
i | Type B. Disciplined Inquiry. The focus would be on directed
" research that has a demonstrable or logical relevance to science
éqaéhing for early adolescence. This research is 1ikely to be more
fquitfu] if it is ddne by transdisciplinaty teams with a membership
comprised of scientists, educators, psychologists, sociologists,"
medical specialists, anthropolagists, or combinations as defined by
“the problem under consideration and the choice of appropriate meth-
odologies. ) : : : .
5 4There is also a need for teams of specialists qualifind to identify
and interpret research from disciplines related to educational practice.
For example, there appears to be more knowledge about learning and re-
tention than appears in the education literature. The changing image
of humankind (quality of 1ife concepts, self-concepts, life styles) is
bejng explored by cultural anthropologists, sociologists, and others.
Thg single concept that human beings are now responsible for their own
evotution has enormous educational implications.

.Type C. Evaluative research directed at question answering and
problem generating could serve as a means of coordinating basic re-
search and dipecting its application. :

. For all three categories of 'investigation final reports or summaries
need to be interpreted at several levels of consumer sophistication., *
~ Somewhere in the basic research program provision should be made
for ‘long-range longitudinal studies of educational attainment result-
ing from differing practices and in terms of various goals for the
teaching of science. Coe

VI. Graduate Fellowship Program in Early Adolescence and Science
Education. $200,000. - , -
_ This program would be open to three categories of researchers:
1) science ‘educators, 2) science-supervisors; and 3) researchers in cognate
-fields of science education. The goal is to develop a cadre of competent
researchers that can deal with problems associated with the teaching of
science to early adolescents. ' . :
There should be opportunities for the typical -science educator who
does research to leanr e about early adolescence, and the behavioral
scientists- ;#ou]d wopportunity to ??rn something about 'science

education. *The science supervisor needs to’acquire sufficient skills in
educational research to assist in the:conduct of research and to be compe-
tent in interpreting research findings to others. N

VII. Curriculum Development for the Early Adolescent. $1,000,000. -

. " Development of science curriculum modules for grades 6,7,8,9 that are ‘
'goal directed and interdisciplinary in subject matter. These modules should
be team developed involving teachers, parents, scientists, educators, and
behavioral scientists. . Cultural and learning validity to be reflected in

the formative evaluation. The curriculum development team could be school, .
district, state, or regional based. Copies of all materials produced to

be deposited with a science education curriculum exchange. :

[




_ Guide]ines for proposa]s should emphaS1ze the importance of developing
Amodu]es that harmonize with a stated theory of science education.

VIII. Out-of-School Science Education Programs for Early
Adolescents. $500,000.
A One purpose of this program is to develop.a firmer continuity and a
reinforcement of efforts between informal and formal science education
experiences. A second purpose is to foster the integration of school/
community life.

. The direction for funding is to out- of-school agencies with science
oriented programs, such as, museums, zoos, nature organizations, science
camps, planetariums, observator1es, etc., to develop educational programs

for early adolescents that are in harmony with the overall goals of science
teaching

In this program schools wou]d be encouraged to develop community

" resources guides {agencies, institution, human resources, etc.) that now
exist. Proposals for the development of out-of-school resources would be
encouraged, especially the development of resources in which students and
parents could participate in the deve]opment

IX. The Except1ona1 Student Program. $1,000,000.
Two types of research and development endeavors are envisaged here,

* one.a compensatory program, and the other a program for the gifted and
talented student. The science teacher in the middle grades shares in the
respons1b111ty for helping to alleviate educational deficiencies acquired
in Tower grades and in fact may be in a favored posat1on for doing so, .
particularly in mathematics and reading. v

While considered effort was devoted to science programs for the gifted
and talented two decades ago the who]e endeavor suffered from the lack of
an adequate conceptual base.

‘ Programs for the handicapped--blind, deaf, physically limited, home or
institutional bound--would be dealt with in the exceptional_ student program.

. No attempt has been made to spell out details for these programs. There
are over-lapping areas and functions and tn¥s is vjewed as desirable. The
programs as a group represent an a]]-outlef\prt to exert an educational
transformation for the teaching of science to early adolescents. For the

- first year or two in each program the efforts may be more exploratory than
‘directly productive and this should be recognized from the onset. Crucial
for each of these programs .is the finding of ways to effect1ve1y report

results, achievements, experiences or whatever so that there is some
evidence of progress or fa11ure and to identify needed research and

study.
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: Perceptiohs Relating to.the Education of Adolescents

.Fred D. Johnson

Perhaps at the risk of oversimplifying, it is my contention that adoles-
. cent education historically has never had a fair shake in the American educa-
otion plan. In most instances, it has simply been an extension downward of the
typical American high school. The instructional strategies; .methods of
evaluating, and so forth, related to it have been synonymous with those of.
high school instruction based on the Carnegie unit without ‘any consideration
“given to the social and emotional development of students who fall -in this
crucial chronological group. B - =
The financial and human resources that have been committed ta' improving
education at this level haye been overshadowed by -other crises or educational
priorities. As we look at a series of pertinent skills that are imperative for
survival and are prerequisites for specialized learning and career selection;
we realize that students who areat this transitional age have not histori- -
cally been given and are not presently being given ample opportunity to
acquire these skills. For example: frequently, after ‘the primary training, -
students are’ taught by people who are highly trained in a particular disci-
pline. Instead of having an opportunity to learn -important skills (for
example: identifying, classifying, analyzing and synthesizing). Students are
forced to use these skills without the help of the teacher or others. Without
doubt, these are the most difficult skills to acquire and are germane to any
future educational growth and development. S -
~ The pre-college educational cemmunity has forced itself into a dijlemma
by having conveyed to the public-that we can quantify the educational growth
of a student, his ability to reason, and other characteristics. Perhaps this -
is one of the great myths that has Been created in American education. The
- writer argles that the cadre who emphasize "back to basics" are doing so in«
* most cases in good faith, in that_ they too walked down fhe corridors of the
~ American school. ‘ :
- Our educational system is based on. the concepts of essentialism, meaning
there is a body of- knowledge, skills and values that is essential for all to
- learn. Additionally these essentials are governed by a time limit. That is,
-each student should show "X" amount of material in a certain period of time.
Available research data indicating emphatically that.the learning style,
learning rate, and learning ability of each child are different has been over-
looked continuously. : - . S \
" The essentialistic 3ﬂbroach to education prevails at all levels. From
the beginning of the school experience through high school the emphasis is on
thﬁ completion of the secondary program. The system has its reward and :
puhishment -~ a grading system with many fallacies, one of which is that it has
pretended to be able to measure the educational growth and achievement of
. students. Yet neither the.public nor the educational community seriously
questions our present system of evaluating students. Only- rhetoric is given
to comprehensive student evaluation. ‘
~To meet with any real, success 1in instituting change, all endeavors
involving students must have the basic goal of improving and maintaining the
students themselves. We should make the capabilities and the aspirations of
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of the individual the prime considerations in planning the school program.

. In our evaluation attempts, we must give recognition to the fact that

persons perceiye improvements in different ways. Also, in every lesson there
are planned outcomes that we attempt to measure, but little attentien is ever
iven to unplanned outcomes, which may be positive orynegative in themselves.

%t is imperative that the student in the school have compatible perceptions

- of what constitutes improvement. _ . :

Students in the transition or adolescent period are usually involved in
either the junior high school or the middle school. These institutions are
spoken of, fn some instances, as being one and the same; however, there is a
distinct difference between them. The middle school is more oriented to the

. needs of the students; whereasnthe junior high school is directed more to
specialization within a discipline. Students of this age group are curious
and eager to try new things. They are more interested in exper¥fmentation and
less oriented to the academic areas. The present school experience for

‘students at this age level usually does not take advantage of the students’
- “interest in discovery nor their need for recognition.

""" " 'The fact that the middle school or the junior high school experience is

* not-a period of exploration leads to” frustration and poor career choices on -
behalf of far too many students. Not only-should students be given an oppor-

- tunity to explore during. this period, but also it is a crucial time when the
interdisciplinary nature of knowledge can be and should be emphasized. This -
should also be a period in which the school experience emphasizes a large
number of "hands-on" opportunities for students. In an age of technology and
technological gains it is imperative that students understand and be intro-

“ duced hoth to the world of work and to the lifelong necessity of making
adjustments based on these technological and societal gains and changes.

- - The ineffectiveness of higher education institutions in equipping
teachers with expertise and appropriate teaching techniqugldat the junior
high/middle school level further ‘complicates the matter ¢F.&g@dcating the

early adolescent. ‘ RN 55,

. School boards and school administrations do not give adequate attention to

¥ the needs of the early adolescent. This indictment should not be made without

~an explanation: the numerous pressures exerted on the school boards and
administrations cause the special needs c¢f the early adolescent child to rate

a low priority. The funds, staff time, and experimental resources necessary

to improve the middle school experience are not -available; consequently,

lTocal boards and school administrations do not have the financial resources,

and the .private sector is not willing to commit the necessary funds in order

- to carry out the research and experimentation that is necessary in order to

,?improve the school experience for these students. Hence, the writer feels it
.%is imperative that the federal] government and other granting agencies build a

-strong case for the needs in this area and commit the resources necessary in
order to guide-education. Some experts estimate that only one out of every
five jobs.in this decade will require a college degreé; however, approximately
one-half of 411 jobs will require some training beyond high school and perhaps
retraining before'the student 'retirés. This makes for an even stronger case
for equipping the student with the proper skills in order for him-to cope with
his and our .ever-changing society. Providing young people with temporary jobs
is:just a “short-run" solution to a serious political and economical problem.

']
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What is needed is that education address itself to the funding and development
of long term education and training programs that will aid students during '
their natural period of exploration and provide opportunities for them to
experiment and make good career choices. At this stage of development crigi-
cal thinking and problem solving skills are developed. These areas cannof’be
fully developed in the traditional elementary classroom or in the department-
alized junior high school dominated too frequently by one adult. . :
-The curriculum of the adolescent learner should be planned in such a way
that it meets the needs of the student both academically and socially and
still provides for continuous progress. , ,
Perhaps the greatest deterrent to a successful school experience for the .
adolescent learner is the fact that faculties are not properly trained to deal"
with their instructional programs. Teachers should have special training and
a desire to work with this age group. They should also be committed to pupil-
centered teaching. Teachers at this particular level should be especially
sensitive and possess a high degree of perception. The school experience at
this level should neither be remedial or preparatory. Emphasis should be on -
the utilization of knowledge rather than just a mastery .of it. The program
. should be planned in a manner that all students are encouraged to make contin-
uous progress. - The evaluation and grading should be done on an individual
basis rather than on a comparative basis. Appropriate affective indicators
should be used in the evaluative process. p '
The school experience for these students should stress motivational
activities rather than just the acquisition of specific facts and skills. It
should encourage the utilization of various techniques and programs, many of
which, though presently used in our schools, are inconsistent with the needs
and interests of the students in this age group and in other age groups as
well. . ‘ '
The total environment iz an exceedingly important aspect of the students’
learning plan; this includes the attitudes of the staff as well as the physical
cal environment. One aspect of this environment should contain "love" -
defined.as respect for the forces of life. Creativeness and experimentation
should be encouraged. The environment should be arranged in such a way that
learning has certain prescribed goals. The total program should become as
failure-free as possible. Frequently, the school experience produces failure,
thus establishing a pattern for life that is failure-oriented, a factor which
perpetuates a negative self-image. .

STATEMENT = . . .

: -Extensive new curricular efforts in science, math, ang-the social studies
for the early-.adolescent are not the answer in terms of meeting the educational
needs of students at this level. The rriculum development efforts in this
area, however, are commendable. Many of the programs developed for this
particular age group should be applauded in) that they take the social, emo-
tional, and educational needs into considerétion prior to the development
efforts. Despite the development of thesé excellent materials, numerous other
pressures have inhibited (perhaps prohibited in some cases) the implementation
of these programs. For example: theye are the pressures from many high
schools at this grade level; the Tack of commitment on school boards and

)
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administrative personnel; and frustrated teachers with improper training for

dealing with students at this level. As with most programs, dissemination

models nationally are ineffective. Hence, when we look at the other needs

for improvement of the education of students at this level, curriculum devel-
. opment would certainly have a very low priority.

- RECOMMENDAT ION

Resources, both human and financial, should be included in inservice
teacher training in order that the population of teachers who are affected
“in this area might be much greater than the routine preservice teacher train-
ing program. These inservice programs should be of a cooperative nature
between school districts and NSF with the university serving in an advisory
capacity. An agreement to, provide funds in this area on a cooperative basis
could serve as a motivational look in convincing school administrations and
*teachers that they should make strong commitments. ‘

STATEMENT

The minority adolescent student is confronted with all the previously
mentioned problems plus a series of other societal problems that appear to be
- impeccable at this junction. The writer would argue that no special curricula
should be written for minority students. What is needed is a strong commit-

ment from teachers, counselors, administrators, and the lay public in terms

of exhibiting.an interest in and a concern about the growth and welfare of
these students. The development of special curricula usually has negative
psychological connotations. Regardless of the good intentions, it is a way of
labeling students, with which they are far too familiar. The money that would
be used in curriculum development would far better be spent in human resources
being administered to students during and after the school day. It could be
suggested that the statement relating to curriculum development applies to
female involvement in science and science-related activities as well.

~ RECOMMENDATION

Funds should be provided to reward teachers, counselors, and other
personnel who write.strong proposals and make firm commitments to provide
activities for and spend time working with minority .youth other than school
hours. Provisions ‘should be made for travel for students in these proposals.

STATEMENT | o

From a practitioner's vantage point, there has been a dichotomy between
so-called "inquiry science" activities and commensurate evaluative procedures.
Research is needed, and the develapment of activities that are not dichotomous
with inquiry instruction needs to be designed and jmplemented. Far too fre-
quently, curriculum projects succumb to pressures from administrators, the
community, and other groups and destroy viable programs and projects in an
effort to quantify the gains in cognitive terms. Frequently, unplanned posi-
tive outcomes are latent. Skills and knowledge acquired through unplanned
activities are rarely taken into consideration in the process of assessing
student growth and achievement. .
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RE COMMENDATION

It is recommended that funds be allocated to conduct research to deter-
mine ways of implementing those findings which tend to measure other aspects
of educational growth rather than cognition alone. (Federal efforts including

~National Assessment, evaluative criteria for Title I, and other Federal pro-
Jects do not encourage the kind of evaluation which considers the comprehen-
. sive evaluation of students).

STATEMENT

A large number of middle school/junior high teachers have not had train-
ing.which explains the characteristics nor the uniqueness of the wa: that the
adolescent learns. TO further complicate this matter far too many of these
teachers have not been trained to teach science, math, and social studies in
a ‘manner where the interdisciplinary nature of these disciplines is exempli-.
fied. These subjects are taught as if they are totally independent of each
other. Hence, these teachers are not able to direct an instructional program
for students in a manner whereby the students are guided toward an understand-
ing of the interrelatedness of: these disciplines. They do not know how to
pull excerpts from existing.science, math, and social studies program and
teach them as a unit; nor are they able to capitalize on activities which are
appealing to the adolescent. : R .

e

.

RECOMMENDATION

The teaéher'training programs that NSF may finance should include
training in the psychology of the adolescent and strategies for teaching in
an intgrdisciQ]inary program,

STATEMENT ~ R | &

> In order to meet the minimum requirements of state departments of edu-
cation and accrediting agencies, frequently teachers may be teaching in, for
them, an uncertified discipline, and all the science and/or math may be farmed
out to other teachers except for one course of math and/or science. These
‘"misplaced" teachers frequently have no interest in thesd¥courses and are
simply teaching them because they are forced to do so. gFhe certificatio s
in any states will allow teachers to teach one tourse of their aréég”%
.~ Thesel kinds of arrangements_allow for very poor science - #d math programs
especi the-middle-school/junior high level. L S

&

RECOMMENDATION - o -

-

In any program that thé National Science Foundation 'sponsors the local
school district should not be ‘allowed to farm out one or two courses of science
and/or math to teachers who are devotingglhe majority of their instructional
time in other areas. - : = -
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| if {g;técommended that the funds available for adolescent education be

spent in the following manner:.

Research and Development

s

Teacher Training Programs

Z - Minority Programs
Formal Education
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Perspectives and Recommendations for the
Science Education Directorate

'/Joaﬁ Scheff Lipsitz

Introduction

"I don't think science should be what it is. It is-always the

course where a teacher stands up for the whole period and

lectures. You should have some activities that are fun, not
“1ike looking at amoebae under a microscope and doing a worksheet
- on it or dissecting frogs, That's so gross.”

Seventh-grade junior high student

It is wise to listen to young people. They tell us in several sentences
what we struggle for years to clarify for education policy. This twelve-
year-old asks for a radical change in the quality of the teacher's interaction
with the students. He wants to become involved through meaningful activity
in exploring aspects of science that are not trivial to him. He wants the
activity to be pleasurable and to have a purpose beyond the completion of
a pedestrian worksheet. His concern for the integrity of 1iving things,
most probably for his own body, makes .it impossible for him to know why he is
dissecting frogs.” The act is too threatening, or "gross". He obviously has
no vision of what “science" is beyond the assignments in a mundane classroom.
No matter how long he talks, he will not mention the social sciences or mathe-
- matics, nor will he discuss concepts. He will probably not even mention a
single fact that has excited him in the classroom. At home, on the other
hand, he avidly learns the facts in the Guinness World Bgok of Records, reads
every latest almanac, argues heatedly about the morality of the ne%}ron}bomqa
becomes fascinated with the migratory patterns of birds, and reads every
magazine article about puberty that he can find in his older sister's fashion
magazines. ,

~ Edrly Adolescence as a Target Area

7

‘Early adolescence is the second most rapid time of growth and change in
human development. Only infancy exceeds early adolescence in velocity of

growth. . Physically, young adolescents are experiencing the adelescent growth"

spurt and the onset of puberty. They have special health, nutritional, and
mental health needs in relation to these physical changes. These needs have
curricular implications. Emotionally and socially, young adolescents are ex~
ploring a sense of uniqueness and belonging, of separation and commitment, of
future goals and their personal pasts. For the first time in their lives,
"they see themselves as having a personal destiny and a social destiny. For,
the first time they see themselves as being a part of a generation. Again,
these have curricular implications. Intellectually, young adolescents are
exploring values and ideas in a new way. .Some are beginning to form abstrac-
tions, to generalize, to think about thinkMg. This intellectual development

makes it possible for some to become engaged with.concepts, imagery, theorems,

contingencfes, and implications. It also enables them to shift from an
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authoritarian sense of right and wrong, to a more open and complex approach
to value Xormation, both personal and social. This cognitive shift makes"

it possiblp for young adolescents to struggle for the first time with con-
. flicting cdoncepts like individual rights and "the greater social good" --
the underpinnings of democracy. This change in cognitive style has import
for curriculum and teaching techniques. .

And so, early adolescence is a critical time in human development, crit-
jcal to the individual and to the social order. We tend to be fearful of this
stage of development. While acknowledging the plasticity of this stage, we
anticipate. that young adolescents are more receptive to negativé than to posi-
tive influences. We are frightened that the great majority who maneuver their
way successfully through a time of life requiring considerable coping skills .

- will "catch" the "diseases" of our "new epidemics" -- pregnancy, running away,
dropping out, alcoholism; drug addiction, violence, and suicide. I do not
‘mean to belittle the persanal pain or social risk of such behaviors, but
rather to insist that most young adolescents, for many reasons, most of which
we do not know, manage to cope with amazing stability through so demanding a
period in life. Partly because of our fears, we label the age group as’
"transitional” and put young adolescents on hold. By so doing, we fail to
assign our talents and financial resources to an extremely vulnerable and
impressionable age group. : _

Were our decision-making processes rational, we would examine the phys-
jical socio-emotional, and_cognitive characteristics of early adolescence,
conclude that the needs of“{he age group are both critical to human develop-
ment and widely ignored, and select early adolescence as a target area for
federal funding across a br{ad specgrum of research and program ‘initiatives.

{

Contexts of Adolescent Development

“\

Adolescents mature in environments. Although we tend to talk about the

.power of intrapsychic forces and see children entering puberty as being at
the mercy of hormones, socis-historical, cultural, and institutional contexts
help to define the natlre of adolescence. To be a young person going to
school in a sged dependent upon books for knowledge but having meaningful
experiences within the context of family or community was to be someone with
a defined role dependent upon school for curricular content. Now, in an
information-rich society that offers few family -and community roles for ado-
lescents, the demands made upon schooling to help with roTe definition are

* 'socially determined. Likewise, to grow up in the Depression when each ado-
lescent had to contribute to the well-being of the family conferred a sense
of meaning to development quite different from the affluence of ‘the '50s and
'60s, and different still from the constricting economy of the '70s. To be
young, black, 14, and anticipating a 40% unemployment rate is to have a fore-
closed future at the very point of self-definition and rising social con-
sciousness. Adolesc , insofar as it is externally defined, is extremely
vulnerable to econgmic forces. When school curricula are devised that are
insensitive to that\vulnerability, they become irrelevant to the lives of
students. We tend to think that many young adolescents will not learn because
of the innter statjc caused by biological change, while ignoring the external -.
static caused by the lack of synchrony between institutional demands and
socio-economic realities. ' ’ ’
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, Nor will curricular revision suffice. Young people. grow within the
contexts of institutions:. the family, schools, medical centers, the
juvenile justice system, the media, libraries, wvoluntary youth organizations,
shopping malls, etc. Because we &re unsure what role we want young adoles--
cents to assume in our society, most of these institutions are not infused
with a sense of purpose that helps young people to define themselves parts.
of a larger whole. What is to be learned in school therefore remains @n '
artificial construct unrelated to any sense of purpose for too many junior
high age students, and unrelated to that network of institutions that each
young adolescent must learn to negotiate.
- The context that presents us, in the 1970s, with the hardest sets of

choites-is racial and ethnic. At a time when school classes are not to be
"racially identifiable" and yet ethnic and racial groups choose not to be
"melted", policy setters for schooling for all grade levels face a dilemma
that is yet to be resolved. The conflict appears to be most keenly felt
by young adolescents who, unlike other age groups, thrive when they are in
the racial majority. Thus, while black students do best in predominately
white elementary and high schools, they appear to do better in predominately
black junior high schools. Similarly, while elementary and seniori high
school students do better with more experienced teachers, junior-high stu-
dents appear to achieve more with inexperienced teachers. What we may be
seeing here is the self-consciousness and peer-orientation of young adoles-
cents, who relate best to young teachers closest to their own age in socially
comfortable contexts. From various studies a picture emerges of the vulner-
able seventh-grader, more vulnerable than others to violence, the unsettling -
effects of changing schools, damage to self-esteem, and hetarogeneity of
school population. We can choose to reject certain policy implicationsjof
such findings, but we must decide how to respond to them as best we can R
through institutional restructuring, hiring policies, instructional method-
_ologies, and curricular offerings. ' . .

- We must also finally recognize officially- that adolescents do not live
_ their lives in the isolated fragments of the individual institutions we

choose to specialize in. Although the impact of spending 180 days a year in

a school building is not to be minimized, information and experiences from
the various institutions that an adolescent interacts with are processed by
one integrated personality who, we hope, does not live as fragmented a life
as our curricula and individual institutions presume.

The Junior High School . .

I y : '

The junior high school is an overloaded institution. Staffed by the least
appropriately trained administrators and teachers, often under-funded by in-
equities in school finance weighting formulas, hindered by dated or in-
sufficient curricular materials, junior high schools are supposed to instruct
the most developmentally variable group of students in any of the continua of
public schooling. In a society not sure what the aims of schooling should-be,
uncertain who young adolescents are and who we want them to be, junior. highs
add insult upon injury by lacking an internal definition of what the aims of
schooling are for young adolescents in particular. These areas of confusion
converge upon an age group just beginning to seek personal and social
definition. -
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. .In North Carol1na, to take one state‘as%gn e; amp]e (North Care%}na is
now ‘this country s 11th.most populous state’, about;to become the 10th), it
. is-almost’ 1mpo sible.to findfout where 12- 15 year alds are in school. Deing
50 requires.a’ sghool-by-schggd: unt. .cIn- 19764, 12415 yeék 1d¢ were housed
with 26-different grade -copfRgurations. (&, ,iK-8, A9, 7-8, 5-8, etc.). ‘It
is- d1ff1cu]t ‘to\argue thayexhave any consensus about what échoo]1ng should
be for y% d efits When we obviously- ¥lace them wheré*it is most con-
-venient "gihy;ﬁstrat1ve1y ‘They ha become the; _expandable
and_therefor Ansferrable age group.
an1zattbna1 structure and students’

'« «Because the lack-®f fit between o
developmental needs is-so great at the“j hjgh.]eve1, it is difficult

., to make a rationale for any curricular or staff deyelopment _independent of
structural change. When one reviews the objectives and funding priorities of
*NSF from 1954 to the present, one can easily -recofménd that every single
priority be reassigned now to junior high education. The fact that they have
all been attempted at other grade levels does not minimize the importance of
these objectives for young adolescents. It is possible that no meetings or
position papers are necessary. (I was, in fact, tempted to 1ist recommenda-
tions culled from "pre-College Science Curr1cu1um Activities of the National
Science Foundation," Vol. .II, and submit them in lieu of this paper.) The
problem with such an approach, however, is that it is unclear that any
funding priority targeted to an unresponsive organizational structure will
be effective. We are seeing some exciting concepts of career education and
consumer and homemaker education bastardized at the junior high level. Can
we be at all assured that science education will fare better?

2By
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Recommendat1ons

follow:

1. The ways ih which younrg people are taught to convey as much, if
not more, lasting means as the- subject matter being taught. Young
people who sperid more than one-third of their waking hours in an
accepting environment that values their individuality and their
growing abililty to assume responsibility for their lives are given
a chance to learn that they are worthwhile, resourceful human
beings. - Any movement toward curricular 1nnovat1on in our schools
affords us the opportunity to extend our commitment to create human
learning environments. We must resist the superimposition of yet
another program onto the school day of a young person in a coercive,

, irratiqQnally untrusting, or unduly regimented environment. '

2. Teachers need humane working condidions if they are to create
humane environments for their students. The special demands already
made upon teachers of young adolescents need to be considered in any

~ proposed-curricular or instructional reform.

3. Schools by themselves cannot redress the wrongs of our soc1ety We
have léarned many hard léssons about the feasibility of asking our
educational institutions to take on the solitary burden of healing
our social and economic wounds. Efforts at expanding the popula-
tions served in scheols should be extended beyond schools to other
educational institutions and settings.

These general assumptions form the bas1s fo;!the recommendations that ’(r
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assumptions and the review of what preceded them:
- Y. Funding should promote the integration of minority and women _
' students into the regular sciencé classroom, rather than targeting
and thereby separating out.specially funded students. (Too often
categorical funding creates separate categories of students and
.~ excludes them from the mainstream.) _
2.. -Funding should promote school reorganization in the direction of
recommendations emerging. from middle school associations. These
include interdisciplinary studies, high interest short term courses,
options or e]@ctives, and other attempts to give students and
. teachers more choice and flexibility. o
3. Funding should promote the development of curricular modules at
various levels of cognitive sophistication to meet the needs of a
-variable young adolescent school population. These modules should
be developed so that they can be used in heterogeneously grouped

. . clasy.  (Too many currjcular packages require homogeneous grouping

;- and™are therefore not useful to schools where homogeneous grouping

' leads to in-school segregation, or what QCR calls "racially iden-
tifiable" classes. Teachers at the junior high level seek excel-
lent materials for classes of students with broad ranges of ability
and background.) co

4. » Funding should encourage established and newly organized teacher
_centers to serve middle schools/junior high school staff members.
(Most established teacher centers do not offer services to teachers
of young adolescents.) -

5. ~Initiatives in science literacy should be joined®to initiatives in
basic 1iteracy so that science curricular development and instruc-
-tional improvement address the problems of functionally illiterate
young adolescents and their teachgrs. (It is almost impossible for
teachers to learn how to teach subject-related literacy skills to .
adolescents either in university courses or during. in-service
workshops. ) o

6. Funding initiatives should extend outside the school to the voluntary
‘sector, including the media, recreation departments, voluntary youth-

. _serving organizations, industry, shopping malls and other places ’
where young people congregate. (In Scandinavia, creative uses of
. shopping malls as centers where teenagers "hang-out" are being
explored.) : o - S

7. Programs that parallel the artists-in-the-schools project should be
funded for those scignce areas supported by:NSF. . Young adolescents
need greater access to:tole models rather. than.learning about careers
from textbooks. -

8. No curricular development should.be funded without strong dissemina-

. tion and instructional improvement components.

- 9. Information disseminators should be encouraged to broaden the scope
- of the content and clientele of dissemination. Dissemination should

. not be tied solely to products, nor should it be 1imited to science
educators and researchers, -+ . . :

The following recbmmendations are made in the context of these Qeneral
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10.” Instructional and administrative -improvement should, receive the //%?i
highest funding priorities. The vast majority of teachers and ad-
ministrators at the middle schoo]/Jun1or h1gh level have had in-
“adequate pre-service preparat1on and in-service work. Money will
be misspent on curricular revision without major emphas1s being
placed on professional improvement.

a. Funding should be made available to state departments of educa-
tion to upgrade their science consultants in the areas of early
adolescent development, the organ1zat1on of the school day,

. interdisciplinary teaching, science literacy, etc.

b. Funding should be made available to colleges, universities and
non- prof1t pr1vate institutions to improve or establish pre-
service and in-service course offerings #at emphasize ear]y .
adolescent deve]opment, interdisciplinary approaches to science, .
. ‘ etc.
11. Fund1ng should. be made available to non-profit education and/or
- ddvocacy institutions that are in the vanguard of educational reform
' at the state, reg1ona1, and national levels to establish demonstra-
tion programs. ‘that prov1de training, information services, and to
establish 1jaisons’ amqu professionals in the schools, commun1ty
workers, and the private sector with the purpose of expanding science
‘opportun1t1és for young ado]escents in the commun1ty and the work

place.

1

G\\

74 7’5




Career Education
'. Barbara Preli

Career Education is a term that has generated nationwide discussion over
the last few years. Professional literature documents the evolution from -con-
cept to fact. A fact which sees itself being implemented in over 9200 schoo]
. districts throughout tHe United States.

Just recently, the ongress of the United States enacted into law the

., National Career Educatior Incentive Act which was signed by President Carter
on December 13, 1978. This act with adequate appropriation will see the con-
-cept of Career Education implemented in every school district throughout the

" nation.

What exactly is this concept that has generated such

phenomenal interest and enthusiasm from educators, parents

and business labor-professional community?

What effect does this concept have on the areas of science

‘math and social studies? ,

« How will this effect the.early adolescent? : T
. How does this fit into the goals of the National Sc1ence '

Foundation? ‘

I would hope the following narrative would suggest some answers to. each
of these questions.

: Career Educat1on, from its beg1nn1ng, emphasizes for all persons, at all
- educational levels, in all settings of our society the need to know, under-
stand and -act on the increasingly close relationship between education and

- work that exists in our society. ,

- Community surveys, research studies and profess1ona1 literature speak
frequent]y of the occupat1ona1 T1literacy that is strangling our youth.
Whether such criticism is justified or not, dita indicate a majority of
students are- leaving the system with: - . ‘

lack of employability skills.
limited job seeking, getting and keeping skills.

limited knowledge of available occ ons.

limited recognition of valugs_and/gewards of work.

limited decision-making skills.

little awarenessCof the purposefu]ness of education to the

world of wolk, R
littie |

Data ref]ect the need for-: strengthen1ng these areas W1th all students and
at-all levels of the program beginning in the formative primary years and con-
t]nu1ng in a systemat1c develofmental process throughout the students develop-
ment. »

Very basic questions which ‘present themse]ves *at this time are:
How can these needs be met
Where does this fit into the present educational system . °
we are familiar with?

Who should do it?
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. School systems throughout the United States are currently successfully
demonstrating a variety of different approaches to making thgse goals a reality
for students. - It is too time consuming to detail all the apstEE?es being
utilized but there are certain commonalities among all programs.~~Career
Education: s :

’ involves the entire school program and the resources of the

community. It is for all students, at all levels of the

school program. .

is an integral part of the total education enterprise.

is a continuum of planned experiences which begins in early

childhood and continued through the adult years.

infused, threaded or woven into the content of existing cur-

riculum. It is not packaged as a separate course or series

of courses. : . :

is a systematic developmental concept which encompasses three

v phrases. N

8 Awareness - This is the foundation of the Gareer education

' program., It provides the basic foundation in-
the areas of academics, work, self, concept,
-decision-making, and community. . .

Awareness is a continuous process throughout
' one's life. ,

Exploration - Exploration builds upon the attitudes and skills
developed in the awareness phase. It provides
additional skill training,-both academic and
technical, hands on experiences, greater self-
analysis, and in depth exploration of jobs to .
enable the student to choose a preparation best
suited to his 1ife plan. - -
Exploration is also a continuous process.

Preparation - This phase prepares the student, based upon their

. selection of programs, to enter college, to obtain
a job, or continue in a post-secondary training

program, '
In addition to the preparation of skills, it gives
o . the student further exploration of skills, further

exploration of those occupations which utilize the
_ skills he is learning.

Specific curriculum design varies among programs. The elementary com-
ponent ‘'usually centers around creating an awareness of the students towards
the world of work, self, school, and community in a sequenced and developmental
process. The career concepts, -themes and techniques are interwoven among the
curriculum as to be a regular part of the teachi%g/learning process.

The middle/junior high component of the procdss provides young adolescents
with the motivation to think of future career decigions at a time, when they

.
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.In order to answer these questions we must first clarify. term1no]ogy The
Un1ted States Office of Education defines Career-Education as "an effort aimed
at refocusing American education and the actions of the broader community in
‘ways that will help individuals acquire and utilizé the knowledge, skills, and
- attitudes necessary for each to make work a meaningful, productive, satisfying
"~ part .of his or her way of learning." . o
It -is necessary to underscore the emphas1s placed on preparation for the
-_world of.work, (pa1d unpaid) does not compromise the other goals of education.
Caregr, Educat1on is not designed to.solve all the problems of education, but to
refocug education on one of its goals, preparation for work, as part of the
total educational endeavor.

, The definhition can be further clarified by examination of the 1earner
goals proposes by the United States 0ff1ce of Education. ,
Increased s€lf-awareness ' R
Increased basic academ1c/vocat1ona1 skills :
Increased awareness of work values v ' (f
Increased. awareness of know]edge about work
Improved work habits .
. Increased work getting and seeking skills

. " Increased placement

- Increased awareness of means for continued educat1on
Career Educat1on addresses itself in a systemat1c manner to each of the above
outcomes.,

A Analysis of the learner outcomes makes it apparent that many persons share
"~ the joint respons1b1]1ty for ‘achieving these goals with children. The specific

role or responsibility may differ but. all contribute ‘in many 1nter-re1ated ways
to the student outcomes . '

. ) .
. Teachers 5 N S . SCHOOLS

Counselors . .. - . Instruction .
) - - = Guidance

Librarians - - ' Vocational Educat1on

o . Special Education
Principals - CAREER EDUCATION : Research & Evaluation
GOALS . -

Supervisors ’

School Board

Members : e

Parents | Home-Family

Business-Labor- ~ ' , ~ Community

Professional- : '

Governmental Persons

The delivery of Career Education represents a collaborative effort of the
total instructional staff along with assistance from the home family, and broad
community. This is only achieved if all persons involved in the total develop-
ment of the child work together to mutually implement the student goals.

-»
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-are concerned, with the present. The revised curriculum emphasizes the relevance
of content to cdreers. . Intensified gu1dance efforts and opportun1t1es for explora-
tion of the world of work are provided.

The senior high program is a more forma11zed program of, preparat1on Aware-
'ness and exploration -are still continuing for somé students. A revised curricu-
lum emphasizing the relevance of content to careers, gu1dance activities and part
time work experience are generally available in. .varying degrees.

Career Education blends a variety of techn1ques that are already familiar to
many educators. The easiest way to c]ar1fy these techn1ques is to provide a
short description.

Interview A class or individua] questions workers about

: their job. It is an excellent means of re-
search, listening, 1nqu1ry, and communicating.
Students participate in:

locating pre-interview information
. formulation of ‘questions
« conducting the interview.

follow up activities

Research: : Research about the world of work can be conducted
' by every student at every grade level. The amount
and moq\ f research depends upon the characteris-
ties of. 1s individual ch1|d
: Research can‘be accomplished in many ways; written
o v . reports, interviews, films, and filmstrips, recordings
' - and tapes, books, charts,‘letters, newspapers, -
magazines, commercials.
I a te '
Discussion Discussion is .a useful tool for planning
‘ activities, prob]em solving, attitude and
value clarifigation about the world of work.

) The teacher greates an aware, frée, accepting
atmosphere. . The students shou]d fee] free to
express their views in an appropriate manner.
Guidelines are established before each session
begins. Teacher lecture and student-teacher-
student exchanges are avoided.

Bulletin Boards Bulletin Boards serve to focus attention, stimu-
late thinking, and display student activities. A

« career bulletin board should reflect the career

) theme or career value.

v Any of the following general themes could- be de-
‘ veloped for a specified subject area or classroom,
e.g.:

v . >

A Rainbow Of Careers - ' ) .
The Many People Who Work On
5-Star Careers
The Wonderful World Of
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Field Trip

" Hands On
Activities

Learning Cente¥s

S

' . ladowing

What Can YouiCook Up For a Career

What Are The Educational Requirements?

Careers In N

Spread The Word About Be A

-Consider A Career In

A field trip is an excellent way to gather infor-

mation about the world of work on a first hand basis.

It could be an initial or illuminating activity.

Workers can be viewed in real-life settings as they .
carry out their daily roles and responsibilities. -. =

. Experiences should be carefully planned by the class

in advance. Questions should be developed to bring

- purpose to the trip. A special emphasis needs to be

placed on persons in the jow.

Hands on activities are those activjties that which
entails actually performing those tasks which a
worker would do in a certain occupation. These
activities are conducted in a simulated situation.
Hands on activities give the students an opportunity
to associate skills necessary to perform a certain
Job with their own interests, talents, and capa- -
biTities. ) : -

Learning centers are special areas desigfied for
individual and small group learning activities.
Learning centers can be used in a variety of ways
depending upon the teachers purpose: '

1. Total learnjng environment

2. Remedial work-

3. Drill v

4. Interest activities .
5. _Envichment activities ¢

A career theme can provide-an excellent motivational
theme for each of these purposes, e.g.: Interest
centers of tools can provide some hands-on experi-
ences for children.

This provides the student with a chance in a struc-
tured, planned situation to spend time observing a

. model or models carrying out their daily duties on

the job. It presents work in a real life setting.
Skills and qualifications can‘be analyzed as well as
interests and.talents examined.
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Internship The 1nternsh1p program is a-non-paid experxence for
secondary students in a job area of their choice.
, The amount of time may vary. It provides students
- - with opportunities to:

> . explore the day to day, hour to hour, duties -
- and reSponS1b111t1es of a job. .
acquire knowledge of other JObS re]ated to
their job choice.
. - observe the career lattice within a job area.
inferact with a successful role.model.
participate in hands on activities.

Simulation Role playing provides opportunity for the students .

- to act out-a work situation and to examine carefully

their interests. A game of charades could be played.

. Cards can be prepared with pictures of workers with

;o ‘ or without a few suggest1ve comments on tasks per-
formed by the worker to give students an idea for

~ the role play situation. Students can draw.and then

® role play, the worker for others. to guess.

"A11 of these techniques emphasize a more activity-centered approach to
the teach1ng/1earn1ng process - one where students are actively but construc-
tively involved in the process of learning with strong emphasis upon the
relationship between education and the worlg of work.

For purposes of this panel the .remaining part of this paper will be
directed towards the early adolescent, the midd1&/junior high years..  The
particular needs of this age group as relates to Career Educat1on w111 be
explored. »

The m1dd1e/jun1or h1gh phase of Career Education 1nc1udes awareness,
exp]orat1on and in some jndividual cases-prepa * This phase is a crucial
<1ink in the career education process. Some persons ha uggested for too
long it has been the missing link.

_ By the time students reach early adolescent, they are ready to explore
career areas but are not ready to choose a spec1f1c occupation. The explora-

- tory experiences provide an environment for them to determine how their
interests can relate to. future goals. They can begim to plan their life
goals. Research data would indicate that most students are developmenta]]y
ready to begin this planning process. -

‘ Students, at this age, are activity oriented. They 11ke to le to
do th1ngs, to manipulate, to explore. They have begun to discover %g%t ey
have opinions and that what they do and say has an effect on other pe p1e
Career Education prpvides the student an opportun1ty for a trying out period
about the world of work within a safe. envir. nt of the school and community.
: Career Education at this level can provide a key motivational factor

~ _for the.middle/junior high curriculum. It provides activities which enable
students to perceive education as being purposeful and meaningful at a time
when students do not generally view school as such. With the introduction
of Career concepts with1n subJect content areas students begin to see a







"direct re]at1onsh1p between what they are- learn1ng gnd the rea] wor]d A
~ sample 1]]ustrat1on would be
‘ Mathemat1cs ,;' ,

) v . ) . e 'ftj\ . .

‘Skills:. Measurement . Ty L
Understanding 1inear measurement : line segments, Englqsh un1ts, TN
- perimeter use of ‘protractor. to classify angTes- sl

_ Understand1ng angie measurement: protractor, c]ass1f1cat1on

2

Behav1ora] Objective: ’ v»" o ‘ B A

gf‘. ’ Deve]ops sk11]s and understand1ng relative to’ Tinear measurement ’
". and angle measurement Job cluster: construction, fine arts ‘and ™~ ',
: Humanities; job--family: carpentry, masonry, art; jobs: yors;, -
. t° draftsman, architects, art1st landscape art1st, bu1]ders, engineérs
Career ObJecqﬁge \ S . - A ' . : N
o Fo y"r : '

Afterhpartqc1pat1on in activities whigh provide 1nformat1onpabout :
L -occupations within selected clusters #he’ student will be able to-
0, identify tools used, education and traiping, work hours, reading
- rand math sk11]s different JObS have d1fferent env1ronments

Ty

Fac1]1tat1ng Act1V1ty -h L : - ‘A. e - R

-~ 4 -
evlg,\. .

B

1. Deve]op 3 eye catch1ng d1sp1ay of various 1nstruments used in meas'ur1n9hg 7
‘1ines, and.angles "in different careers (e.9., a T ~squdre protractor, tape °
‘measure,,yardstick, compass, Surveyor's too]s) This shou]d be done . two -

. or three days before beginning: the unit.

2.:.Begin the unit by re]at1ng the 1nstruments on d1sp1ay w1th the peop]e who

4-‘nn9htcuse them. - :

3. :Put .up a bylletin board entwt]ed “Good Measurement Sk1115 Can Be The Key :
To Your Future." Have the student cut out want -ads from the. da1]y news -~
"paper for:all jobs which | require Some type of measur1ng sk1]] throughout
the duration of this-unit. &

~.4. Develop-several hands-on job experience proaects for sma]] group work.
~. a. This might include ‘surveying a' piece of school property, drawing 117’\
. .'*ti‘sQaIe .on’ . paper. G1v1ng length width, per1meter, angles. of the
.corneps.
b.. Within a given t1me Timit ass1gn work crews %o build a fence around
. the school building or football field. Eachgroup Will need to

¥

submit .a bid for the job.  They must determ1ne . S
S 71V Tihere they will bu11d I : | ' e
. . 2. :The typelof fence L ’ '
. 4_3.7The perimeter of the area ‘to be fenced in- e
. P 4, Height of fence ¢ . SRR LT e s
-+ - *5. Where to put gates = - . R Lo

T o1 adbdcca . AL o &

» 7+ 8. Cost of the supplies from cata]ogues . or by visiting and ca]]1ng T



. ) B : ‘\. “ “, . a w-:’ kéﬁ
5;;1 . Eacm,grﬁup will turn 1ntq.f1na1 |
S flzperty", ‘along with a scale. dravﬁ-‘
g P 1. be given_the job. ;
Sﬂf ReTate how peob]e work together, through ‘discussion of how a building
3¢ constrictéd.. Surveyors, draftsman, arch1tect contractor, eng1neers,

il fenc1ng in the school
;ﬁb determine which group

. builders, 1andséape artist. cdeon
.wgiﬁ,wtlnterview somepne .from Act1v1ty 5. g qqig
o a. Have.speaker bring in some of the tools §1 niayher trade.
bl Re1ate h@w his/her job 1nvo]ves working@i.sely with others in this
e cluster, ' - 5 ¥

©7. Work-sheet - a set of word prob]ems 1nc1ud1ng' othetical projects to-
measyre-and -find ‘cost.. G

hé“‘

;r to exp1a1n how perspect1ve and distance are

for exp]orat1on. magaz1nes, k1ts, books on

K ype 4of act1V1t1es provide opportun1t1es for students to look at .~
= thenseiyes speeif1ca]1y as relates to: ~

| att1tﬂdes teward work = - 7 : o S )
O reeptionsof own ab111t1es and interests S '
s=fo: assess. the variety of job related information they are
MVering e “
’ his’ Ca@ee( Educat1on prov1des young ado]escents with the.

ink .bf future career goa]s at a time. when they- are - ma1n1y
cern the Present :
, s cwgi:; RECOMMENDATIQNS Lo . £
. s ) ) "
',aﬁbr&follonnng reconnendat1ons are suggesged w1th1n the: eontext of Cd?eer

.fw Educat ”nﬁand the early adolescent. s

‘ Ana]ys1s is needed-in the tontent areas of science, math, and social

'tnd1es basic skills and concepts and the related JOb areas. What

bbs require these instructional skills? Care should be taken te

> ~n;c]ude jobs across the continuum unskilléd .......... professional.

-~Résearch should be conducted as to the relationship between course

selection and projected career .goals. ~Inctuded should be how great

- is the influence of parents, peers, teachers on counse -choice. ‘

3. A curr1cu]um development effort should be undertaken to.refine the’

A ‘Egth, stience, social studiessprograms which have proven effective
L include work values, job 1nfbrmat1on and career concents as part
o of the subject content.

.. 4. Demonstration nrograns shou]d be conducted which ut1]1ze science o

S o rtwn and science work related experiences within “the community.,

' arch and -analyze of job' prOJect1ons for- the future as relates to

 scfence, math, social studies.

6.-~Sem1nars which would deve1op an awareness oh the part of adm1n1s-

# §} strators, curriculum develppers, teachers, and teacher trainers as
o ~ to the importance and process of 1nc1ud1ng career concepts W1th1n the

+nnsahinn/TAaawnina nrnnrace -




e 7 'Aﬂ’lprogram development for the early,ﬁdo]escent should be a part
: - of the total continuum of learning for the student, :
© . onak-12 ...... developmental Basis
(what comes before and after) &, s .. o
what else is -going on at the ea¥ly:adolescent years.
Total program planning rather than isolated subject area development.
8. A directed effort is needed to make science education currjculum
alive, exciting and‘exploratony.fékrall students.
9. While special programs shpuld be continued for gifted and talented
- students in these-areas, additignal: programs should be developed
for ALL students. A LIFE SCIENCE.approach. e.g. pollution, energy,
physical and mental health. Sciefce education for all as part of
develobment. ' ) e o
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Strengthening Mathematics Programs

for Early Adolescents “ .
. - . . . Va
s - ‘ Eugene P. Smith
e Backgrows
The Adolescent é . - :

"The ages from 10 to 15 aresimportant pivotal years in the mathemat1cs
educat1on of the grow1ng adolescents because:
. 1. they are moving from the developmental level P1aget character1zes
~as the Concrete Operational- Stage (ages 6-7 to .11 or 12) where
physical manipulation of objects play an important role in thinking
.~ to the Formal Operational Stage (ages 11-12 and up) where they can
' ‘use relational thinking and abstract thought in the solution of .
problems.

3. 2. the youngsters move in the mathematics curriculum from the rela-.

tively informal experiences in ar1thmet1c to the forma] structunq~m5;'.

- of algebra and geometry.

* |

3. an understanding, enthus1ast1c, know]edgab]e teacher ¢an makg tHe f/Z

spark for learning mathematics that resides in each of them“b rst ) o &

. into a flame that may last a Tifetime but a poor teacher may,

T - close to snuffing out that spark. . y
'<<74.. the- youth reach grades seven and e1ght that have long bee :

. nized for their barren curriculum--too often simply.a rev /.

. minor extension of the mathematics of grades one through Sids .

5. they complete the usual required sequence in- -mathematics. and be 3

. 'the elective mathematics progranlbr no mathematics at all:
" 6. the students:make the decision to continue Studying mat%Eg:;tceﬂ?ﬁa 4

' thus keep the' doors open to professions such ‘as scienti eer, -
economist, buatness man, physician, statistician, computerspro-- . .-
grammer, mathemat1c1an, and other occupations requ1r1ngf§ kﬁbwﬂedge .

-\\ of high sechool mathematics for prerequisite courses or

€. profession
itself. Inverse]y, they may. make the decision to avoid-higli school .
elagctive courses in mathemat1cs and thus shut "the doors. to heiﬁk - VX
fessions Tisted above. - W A .

. . - \“ . : : / 5, . S
- : o wo . N Y

e » L} 1~

There- are very‘few teacher'educat1on programs in the United Statas
‘are spec1f?ca11y directed toward preparing mathematics- teachers for mi\
.and junior high schogls:- - Teaghers with secondary mathematics majors
gravitate to ‘teaching:in high schools. Hence, the middle and junior .
“school mathematics teachers, in general, have 1éss of an academic backgr,
“in thiir subject ‘than: the high-school teacher. *

he problem is compounded by the changing popufation For. at 1ea?
next decade the decreasing numbers:of students in American schools wil f?esuﬁt
inf shrinking teaghing staffs. Hence, there will no lomger be -the infu be of
TArge nunbers labnew young teachers pumping fresh ideas into our schoo s

PR PP et B s ma_rE. . el dl am ]l ha dha Tmmmmariramand af Aol S e




Minorities, Women and the Handicapped . - } ‘ - Hﬁ'Ji
ST e R I : —r T
The nuﬁﬁqygggfqugpﬂéffrdm'the ranks-of the minorities, women and the .
handicapped witd ;major:“in' mathematics or a field such -as engineering that. ‘
requires an q¥tensive:knowledge of mathemat®cs is' low compared to their
representation in the general.population. Reasons for this fact are not.
_clear. IR o , S e sy e

o e

. © _~ Problems Needing Attention
TeacherWEducation' - .
v : N . o TLav s

. Middle and junior high school teachers of mathematics, without a doubt,

«have the most diverse backgrounds in mathematics of any segment of" teachers
in American schools. Some have undergraduate majors in mathematigs, but the
preponderance of these teachers in the pre-ninth--grade programs have neither
majors ner minors in mathematics even though théy may be full-time mathe-
matics teachers. . - , ) e T

- RECOMMENDATION 1. ($53500,000) s

(ime

R In view ofthe situation described above it is proposed that the NSF
. gponsor: a8 - . 4 B :
7 12 Summer institutes in mathematics education for experienced middle -
and junior high school teachers. These institutes should be
planned and implemented with a balance between content and
I methodology. (There is evidence to support the thesis that
: teachers tend to teach as they are or hgve been taught.) - The
~institutes should be followed with curriculum and methods seminars
_ during the academic yearﬁigé A )

- 2. “Academic year institutes : ex
. school mathematics teachers.. . S :
._A#He following additional guidelifies are suggested for; j;idéejbice{ )

jtutes: ' : | . . ’ il S
o 1. . Mathematics content: Follow CUPM recommendations for the mathe-*"
A o matical education of junior high school teachers. Special emphasis
f" $hould be placed upan the mathematics of the rational numbers, '
)~ agéometry including:analytic geometry, number theory, elementary
-/ “®statistics, and elementary probabilify. o :

v 20 "Curritulum and methods seminars: ' o :

N A ¢ brimagy foci should be~on tedching techniques, materials of

P > 75 leariting theory, organizat%pn for instruction, moti- -
nitgg1ems arising in"the day-fo-day teaching in the S

N . : . ' .

Y P fé;';Teqms of two or three teachers: or administrators

- M d schooleshould be given priority over a §ingle teacher from

-4 school.. (&8 }'Dissemination” also, .- .

e ¥ : s ' e, : i ’

perienced middle agd;@unior high




'D1ssem1nation .The administrators and teaché' #&’schools wishing
to: send adbeanlto the inservice institute shou1d3§ﬁgn an agreement
M . to: facus on the inservice education in mathematics of a majority °
', - of the rest of the staff teach1ng ﬂgthemat1cs 1n.the school. The
* - " _leaders of the in-school inservice §ould be the “team fromrthat
_ school in ‘coopération with the university staff.:
5. Stipends: Payment of teachers and leaders in the in- 9choo] inservice
.. programs shou]d be in accordance with NSF gu1de11nes .
6. Evaluation: Base line data on achievement in mathematics should be
" secured in the participating schools. A followup study. of the
achievement of students should be used as one measure of-the
effectiveness ‘of the institute programs The teachers should
‘evaluate the teacher education dimen$ion - of the program via a well-
) . designed questionnaire. There should also be followup classroom "
. visits by university personnel conducting the inservice institutes:
~ 7. Proposals: .There should be cooperative development of proposals
_ _between schooL systems_and a university with evidence of extensive
K prepjanning on the iddMification of needs, through surveys,_and
e achievement test. data.. P
8. .Priority: Initially, pr1or1ty shou]d be. g1ven to teachers from
large cities. .
' 9. Materials and equipment: mater1a1s and equipment used in the
9 : inservice’institutegpuch as Cuisenaire rods, fractional parts, kits
- of. teachfng aids, calculators and so on should bé supplied to each
' ateacher A set of each should then be given to the teacher for use
P “fn classroom instruction.
- The ratignale for proposing the two ‘types of inservice 1nst1tutes whose
part1c1pants are from ugban districts include:
. Minority groups are concentrated in many of our- 1arge cities.
2. In general, mathematics scores on the National Assessment of Educa-
- tional Progress tests have been lower for chiTdren and youth in our
large city pépulations than for those -in suburban and rural, areas.
3. The Miller Math Program in California-: 1nd1cated that wher inservice
education was instituted, achieyemént scores 1mproved ,
- 4. We know all too little abput what really goes.om in clgfsrooms-
" - agcord1hg to a recent study By’a committee of.the Con rence, Board
- of Hcthematlcal Sciences, theNACOME Report. Hence, work with

R ,teachers iR theirlown classrooms Bﬁ'fe]t essent1a1 to the s cce s,
aE 0T an +inservice prograh - _
5.. We have a crisis™in* the. educat1on of the. L yO Jn otr large c1t1es f

'3, that must” betﬁttacke ith vigor and 1mag1h
%, 6. wBeyond the stadent,; the teacher 1s ‘the riogt mﬁbortant variable iff
Py e mathematics,_clwf#oom. o
Y The .acadeffiic-year iﬁst1tutés woﬁ]d have Character1st1cs similar to ‘the
inserv1ce institutes. '
L pec1a1 note shpu]ﬂ be made here of an 1mportant omission from the t‘i»
'NBEA of 9 Colleges and universities having both undergraduate®programs
in mathemat1c!'educat1on3wer gexcluded from receiving funds for buying
materfals and equipment. ,.<,a11 of the. uodergraduates and a large number
of inservice teachers participate in such programs Funds should be prov1ded
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. for the univerﬂies'co_nducting the inservice and academic year institutes,
“to buy a wide variety df materials and devices to teach mathematics to the’

10 to 15 year-§1d group.
Materials and InstrgftionaJ Development
RECOMMENDATION 2. ($1:400,000)

NSF should support the design, development, and-testing of innovative
- sample- textbook materials. . ’ S : :

New, imaginative, creative textbook materials need to be developed
for the edrly adolescent based on what we know about child development,
.children’s interests, and mathematics as a discipline. : .

We have already. réferred to Piaget's Stagesgof Maturational Develop
Bruner- says that we have three -ways of knowing: ‘enactive, iconic, and:
symbolic. Al11 tgo often the enactive way, so important to the elementar

~ school child, is bypassed when it should not be. Piaget's observation o
‘the concrete operational stage and Bruner's hypothesis of the enactive way
of knowing imply that it is important to use physical materials to teath
mathematics. Furthermore, some researchers, including Dr. Goffrey Matthews -
of Great Britain, have hypothesized that ‘many youngsters remain in the con-
.crete operational stage well beyond the age of 12 and hence need concrete,
.. manipulative materials to aid their thinking processes in learning mathe- .
; matics. - . . ) .
= .. 74We should also recognize that mathematics is "two-faced." .With one face
. Xooks out into- the world outside the .classroom’and has its applications. in
g3eal world as well®s to more advanced mathgmatics. With the other it
HAREO its own coherent, “intertwined,. internal-Structure. Both of these
Rs: e dmportant ‘and should be emphasized <in new materials. ‘But what con-
fasuutes al-application for the early adolescent? Do the-uses of mathe-'
& -?Egj3%$ﬂ7§ orts, in roadmap reading, in studying statistics-about birds and
g Te Yo lanimals, in analyzing statistics about ‘themsélves, in making and
“interpretfef; Yraphs andcharts serve as_applications-tp .the early adolescent?
Do_the-usgs'qéggﬁthgmatics in studying the relations of oddys.even, and square
numbers; the TQﬁg”gg;nymbers (triapgular, square, pentadorfaT.;..): magic :
- squares .and the genheration of new magic square$.from a given magic square
constitute applications_bf-mathematics for. the early. adolescent? Do applica- -
- tions to ‘the world of work and business.interest' the early adolesdent? Some
'schools: and authors have developed mini-courses and modules around®a central ]
;%henﬂksuch as roadmap reading to motivate young minds. In any new,materia]§g
‘prodlited, attempts should be made to appeal to both boys apd girls and to A~
minorities’as well as the majoiity race, : S o
~.In the dévelopment of curricular materials during the 60's ‘adequate -
attention was given to the internal structure of mathematics. Not enough -
attention was given to applications, of the Queen of the Sciences# Practically
._no,attgntioh:Was'given,in~the wiq§gy publicized programs %0 the interests of
-chilgren and youth and to the ways®they structure knowledge®for themselves.
~ In the 70's a gPeat deal of atten{ion has been directed toward a defini-
~tion of the BASICS. The Natiortal Council of Supervisors of Mathematics, _
recognizing {e responsibility of thé profession to define the basic.skills,




havd, published the "National Counc11 of Superv1sors of Mathematics Position
Paperon the Basic Skills" pursuant to a contraet with the National Instftute ~
of Education. They identified the f0110w1ng ten basic sk111 areas: :

.

1. Problem solving ° ,
2. Applying mathﬁmat1cs to everyday s1tuat10ns ’ - }1\;///
- 3. Alertness to -the reasonableness to results. 7
4, Estimation and approximation
5. Appropriate computational skills
' 6. Geometry -
~ 7. Measurement.
8. 'Reading, 1ntenpreting, and construct1ng tabTes, charts and graphs
» 9, Using mathematics to pred1ct : .
10. Computer literacy : ﬁ

: To ‘these I would add: : ~
‘11. Knowing when to use each operation
The calculator as a tool Yor solwing. mathematical problems
# reemphasizes the importance of knowing when to use each of the
% @~ operations. ,

' 12. Mathematical thinking app11ed to non-mathematics situations )
Euter Circles and Venn Diagrams can be used to test the validity
of syllogisms. The chapter on "Proof" of the Twenty-fourth
Yearbook of‘%he National Council of Teachers of Mathematics
(NCTM) outTipes strategies of prgdiable inference “and ‘hecessary
inference that ean be app11ed <in_both the mathematical apd non-
mathematical domafis. "The Nature of.Proof", the éh1rteenth

L Yearbook of thé NCTM, is the. desciiption of an eMeriment to
A provide transfer’of mathemat1ca1 modes of thought to problens of
4 everyday life. :

New matquals cou]d be judged on the bas1s of thlS 1ist of the Bas1cs

_Carglr Education . o e R ﬂ‘; - o -
RECOMENDATION 3. ($1oo 000) - -

1
3 l

NSF -should sggport tﬂ"deslgn, 1nm1enentat16% ahd test1ng of rea11st1c '
and ‘understanflablé”’ careereducation materiak re]ated to.the mathematics

°needed for tHe world of work qnc]ud1ng that™meeded forf éntering post secondary
programs thiat lead to the various proﬁfss1ons or JObS ag techn1c1ans _

0p;D00) ° G
&?ﬂ ﬁﬁb ewspaper- co]umn1sts and others have shared true(stov1es of theﬁmather“’ fis
1 def1c1enc1es of high school graduates, especzelly from schpels,in 2
wgg Qdﬁegnpf ounJarge ‘tities, about theit lack of knowledge of- thé”uoer.ofa
e r\)re@ents, and the unrea115¢1c wage expectations of ‘school *
drOﬂbutS?th 1earn §k11ls ~thraugh Job..Corps programs. wFor example, two X
Texas Job Cdrgsfgr uates who- had ‘learned tq weld would not accept a wage
approaching $50.00; fbr ah eight ~Hour day because the’pay was too low!
1'k . The. student who ‘expects .to enfer a gr L f training technicians or
the: cpl}ege-capable student expecting f. the profess1ons must
. ‘make' decisions on elective coursdg-in 1 cs at age | 14 -or 15. ~He/she *
‘needs’ 1nformation in the early a escethye rs to prov 3§¢sound bas1s for “
selectina courfes appropriate to personal’lehg-range -ao%ie <% . -




New curriculum materials must be directed to all students 'not just
students in the upper quartile of ability. If this is .not done, the new
programs will end up in suburban schools and the critical needs of the : >
great bulk of students in our major-cities will ‘remain untouched by them.

We must.find ways to make mathematics relevant to the urban child. -
On the other hand, there d1so should be opportunities for the gifted
.in mathematics. Possibjlities for keeping these youngsters at their learning
edges inclMide independent study leading to acceleration, mathematics leagues
for inteyschool competition, open-ended problems in text materials, mathe-
matics clubs, and long-term research projects-culminating in a presentation
at a mathematics fair or science-day competition. .-

é

Issues o

There are several issues and problems related to this paper and to the
improvement of .mathematics programs for the early adolescent youngster.

Some of these are listed below: " - -
, - Inservice institutes. If the inservice institute proposal in this
si~. paper is accepte hen should the program be planned for the
s teacher with defg;;ig\anRrelatively severe deficiencies in mathe-
o . .matics or for the most capable teachers on the staff? (Since the
"= . proposal includes the suggestion that* the program participants
conduct inservice work in their own schools, the latter group of
teachers seems most logical. However, if-that.portion of the
proposal®* is rejected,- then the issue. must be faced. ) -
2. Statistics. What is the place, if any, of statistics in the he-
matics programs for{llhe early adolescent? Under- the able dir?ﬂtion T
of Frederick Mostel ™ a Joint CommTttee of the NCTM and the I
Americap Statistical Association produced four voltmes ntitled
Statistics by Example. The first two volumes of this series could '~
be surveyed for ideas. . F e
< - Proof. Should students be introduced to formal ;proof before the
** - formal geometry clasg in grade 10 or 11?  If so, how? (For _example,
~in considering areas/of thke ‘rectilinear figures and®he circle .
there is a logical ¢hain of "informal proofs"” using physical A
materials moving from the square to the rectangle to the pdfa]qzlo; ’
:>- gram to the triangle to the trapezoid to the circ¥e. (Other logical

sequences are -also possible.) Some foreign #ountr introduce
-simple formal geometric proofs at an earli2gr age®thap we do in the oY
USA. There are a]sof“nests".of theorems that could be used-in R
elementary algebra.)” . , . : B _ -

* 4. Calculators. Should teachers encourage.students to use. calculators: -~ -
.——"1n solving mathematics problems? . G
5. . The computer. Should the computer be used in-teaching mathematics . ﬁﬁ_‘

to students in the early adolegcent years?: If so, then should it, RN
., . be-used for computer-assisted instruction? cOmﬁuter-managed-_
~instruction? producing randofily generated sets of exercises with
a different set for each student? simulation? teaching programming
techniques? - - S ; .
« o . b
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6. Competency-based programs. Should competency-based mathematics
- ‘progrdms be encouraged? Barry Mitzman in an e1ght-page report on
"The Problems of Minimalcy" says that Oregon, the first state to
adopt migimum-competency requirements for high school graduation,
may also be the first to get off the bandwaggon. (Barry Mitzman,
"The Problems of Minimalcy" The ‘Math Learning Center, 315 13th St.

* N.E., Room 302, Salem, Oregon, 97301. Undated but.contains a
reference to a September, 1977 publication.)

7. Organization for instruction. Should the Middle school mathematic
program be in a self-contained classroom or in a separate mathe- .
matics class taught by a mathematics specialist? . N

8. Grouping for instruction. The research on homogenous vs hetero-

~ genous grouping is eguivocal with respect to student achievement.
About the only thing that is clear is that teachers prefer homo-.
. geneous_grouping, but few prefer to teach the lowest ability
3 group(s). Should other arrangements be suggested such as grouping
_ within a class or homogeneously grouping the top 10% and hetero-

T geneously grouping the other 90% or encouraging independent’study

" for the top 10-20% in a heterogeneously grouped class:with the

purpose of accelératingghhem to complete first-year algebra by the

.end of grade eight or..;4%

-

Needed Research’

‘ RECOMMENDATION 4. ($3,000,0009)
L "Both basic and applied research related to the early-adolescent’s
. mathematical education should be encouraged and . supported by sNSF. '
~+, Invseme cgses the problems stated aPove sungst problems .for research.
ere are others listed below: . ) TR T o i
1. The nature of learning. Wé Know all toe 1ittT€" about hab children
learn mathematics. Bra#n mapping and its implications for teaching
and learning are nowmgging gnvestigated., Right or left hemisphere -
dominance s getting fhcreasing attention. Such basic research
should be encouraged and supported. Other factors to be investi-
© ‘gated are (a) the role of memorization in learning; (b) the place
of physical materials to'help children learn; ﬁ?ﬂ the emphasis:
. +~  dieeded on-enactive, icof¥, and sywbolic activities for children
- W differing abilities; (d) the identification of learning styles
. of children; (e} the interaction of children's 1earni6945tyles and
different teaching styles, : SUTRSS S A P
2. Ways~of knowing. What are the relative roles of experiences:.in
- a enactive, ‘iconic, and symbolic modes of“]earang.qgﬁfvities?— How
‘ ! does the need for experience in these three rghims®vary, if any,
-, - for children of different ability levels? difperent learning
styles? different interests? \* « }/fe v PR o
3. Imagination. _ What'is the place of imagination in learning mathe-* *
SRR ' matics?: Einst®Tn once said, "Imagination,is more important than *
-, - knowledde. “But-knowledge is the fuel that fires the furnace of - .
: " imgjfination. _ _— -. , S

.




4. Learning disabilities in mathematics. What learning disabilities
interfere with the acquisition of the concepts and skills in mathe- ,
matics? How can they be diagnosed and remedigted? :
There has been extensive research on learnindg disabilities related
to reading, their diagnosis and remediation. Very little basic
research has been done on learning disabilities related to mathe-
matics. Few mathematics clinics exist; reading clinics abound.

5. The calculator. What effects doe's the use of the calculator have

“on (a) number fact skill development and retention; (b) development

or retention of computational algorithms; (c) problem solving
C skills; (a) motivation; (e) attitudes toward mathematics? ,
; 6. Mental calculation. What is the role, of any; of iental calculation
in learning algorithms for computation, particularly those using
whole numbers? S _ o
The mathematics classrooms. What really goes on in America's mathe< =
matics classrooms? The NACOME report revealed that little is known

~about teaching strategies, materials used, and techniques of evalu-

ation employed by classroom teachers. o i

8. Competency-based programs and minimum competency requirements for
graduation, . .What effects are.competengy-based mathematics programs

- and minimum competency tests. in mathematics for graduation having

on school mathematics progyams? on student attitudes? on parental-—

dttitudes? on teacher attitudes? (It may be tao early to tell

since many of these -programs have just been initiated.) ‘

9. Applications. What applications are suitable for the interests
# and abilities of the early adolescent? (E.g., mathematics and
~_ sports; banking and investments; operating a school store; simu-

~ Jating a grocery store in the classroom; recreations such as
- magic. squares,-puzzles, tficks and the like; informal géometry--
pagifeters, areas, volumes; roadmap reading;....) What,.in the

child's mind, is an application of mathemat{cs? S o

10. Academic games.” What is the role. of academic games fot teaching
and learning mathematics? .. - , o
11. Changing teachers. How can teachérs be stimulated to change their-
~. - teaching habits, techniques and attitudes? . What are the character-
» istics of tedchers who.change? What factors in their educational
or practical classroom experience or'personaliéx caused them to - .
change? .- What are the characteristics of t%ic" s who do Mot change?

4 ) 9,
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General Intfodﬁctiah

This document explores various issues relevant to the education of early

adolescents.. In Part I, characteristics of early adolescents. of importance to
thei,ftgtah‘educationa1 program,are presented., This section focuses on:

(1 )y LHanges’in cognition, (2) changes in social cognition, and (3) changes in.
signTtgmant social contexts. Part II of the document.focuses on the learning’
cont hich is available to early adolescents. The sections in Part IT in-

X!

»,c1ud§$$ﬁﬁ]} the challenges of early.adolescence for:the schools, (2) a descrip- -
tion of the formal school settding, highlighting distinc¢tions .between’ the junier
hig d middle school organizations, (3) a status report _on middle/junior high
school teacher certification, (4) a description of staff support and other ser-
vices available to middle/junior high school teachers, {5) current status of
fnstructional practices for early adolestents-in science, mathematics, and-social
- science_as well as instructional research.in these areas, (6) informatian on

group differences, including sex differences, relevant to 'science, mathematics,
. and social stience education, (7) a discussion of  the availability_ of curricula
> for early adolescents enc¥, mathematics, and,social scie c& instruction,.
- together with several ples - of curricula ip these areas, (8? relevant informa-
tion on career educat: rly. adolescents with supporting research, and '
(9) a description of & and adjunctive educational experiences for early:
adolescents. @& ’ '

\ Infohna'tlbri‘-,c ;

“-journals, governmd
‘Members of. the Nat
the primary source ) \

erences which werg @ construct the final document. : R
~ . Three limitat Oh the scope of this document should be noted. First,
,;t mustgbe emphas¥ggd that this paper is not an exhaustive review of -available
" TiteratuPe.

. 3

for iPCh'of the sections was located in professional
53-8, occasionally, through personal communications.
ice Foundation Panel on Early Adolescence provided

he document. Thelr suggestions led to additional ref-

—_

RatH&F, 4t touches upon basic gconcerns within, a varigty of ‘topics,
typically citing major sources, and-summa ing relevant analyses and/or research.

- Second, . the définition of early adolescence used in this document is the. period
spanning the ages of ten to fifteen. Third, there are few research. findings or
curricular efforts focused exclusively on -the early ‘adolescent as so. defined. '
For this reason it was ‘pecessary at some points to include studies which in- ..
volved older or younger' children. Available educational and psychological Tit-,
erature on many aspects of this particular-perivd of development proved to be
meager. . : o o ’ AN PO .

e ’ ) ' -
. . . . .
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THE EARLY ADOLESCENT LEARNER

Introduction o -

Early adolescence {sﬁaefined fbr purposes of this repoft as that part of
the life.cycle which spans the_ages-6f ten to fifteen years. .Other definitions

. based on biological, psychological or cultural criteria could also have.been P

chosen. This age range does not/correspond specifically to ‘any one stage in

the major developmental theories or research to be reviewed, but it does corre-
spond to the ages typically served by America's middle schools and junior high
schools; and is therefore of policy relevance. From the point of view of psy-
chglogical or sociological research, early adolescerice so defined. is not an arbi-
trary period. However, few*studies in these areasfdddress the period specifically.
Lipsitz (1977) provides an extensive review of sources’of research on this period,,
and concludes that there is a void in the tesearch literature on children aged ‘
ten to fifteen. Likewise, Hi1l (1973) speculated that as few as five percent of
the pages in the Journal -of Developmental Psychology and Child Development had

been devoted to research on adolescents during. the past five years. Elkind

(1975) also concurred o the paucity of early adolescent research. He stated in
the opening of his article, "Recent Research -in Cognitive Development  in Adoles--
cence™ that there was a dearth of studies on adolescent.thinking, a situation. un-
changed since it was noted by G. Stanley Hall in 1904. Because the early adoles-
cent period does not coincide with any single stage in most developmenta theories,
it'will often be necessary to diScuss more than one stage of cognitive or socio-

'

“'emotional development in order to ;haractérdze early adolescent thought and .be-

havior. . , , : -

It should bg emphasized that-early adolescence.is .seen as a segment of Fhuman |
development continuous with the earlier and later years-(Konopka, 1973), not as . ~
an isolated stage. As will be described below, it is typically a period of signi-

. ficant physical, cognitive and emotional growth, and a period during which new’

patterns of acting and relating are forged, but it is not an "abnormal" period.
The great majority of youths handle.these changés well,.and enter into middle and
late adolescence and adulthood as successful, healthy individuals {HiN et al,
1976). - Early adolescents are viewed in this document not solely as persons in
preparation for adulthood, but as individuals engaging in the roles, acquiring
the skills, and fulfi1ling:the responsibilities appropriate to a particular time
in life.’ Co : _

" The nature of these roles, skill acquisitions, and responsibilities are sug-

' gestedfby Havighurst's (1951) description of the developmental tasks of adoles-
. cence; which he defined as the period from age twelve to eighteen. '

-Konopka (1973) presents a more recent list of characteristics of adolescence.:
She, recognizes adolescents as growing, developing persons within a articular age

" category.. They are not viewed as pre-adults, pre-parents or pre-workers, but as

persons participating in society, important in their own right.
' Konopka 1ists five concepts which characterize early and middle pdolescence, .

;Which she defines as the period from twelve to eighteén. Fraom Konopka's list, -

those concepts which seem to be most associated with early adolescence are pre-

; sented below: —

Experience of physical and sexual maturity. - .
Corisciousness of self in interaction.
Re-evaluation of values. o
_ Experimentation in wider circles of life coupled with insecurity and

audacity. : _
: . S};; .
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* - Movement from dependence on adults to interdependence with adults,

" - peers and younger children. This movement produces a sense of
loneliness and psychological vulnerability and may contribute to -
mood swinhgs, argumentation and emotionalism. . X s

This section- is organized as follows. First, a sub-section briefly de-
.scribing ‘the context of the .early adolescent in the contemporary United States
appears. The following four sub-sections offer profiles of some salient charac-
teristics of this period. These sections present characterizations of early
adolescent thought, emotion, and behavior, drawn from a variety of theoretical
models, together with related research. Because these models have beén developed
at different times and for different purposes, utilize different kinds of data-
and’'distinct methodologies, no cohesive synthesis is possible. . However, tge' _—
models and research taken together do offer a fairly clear profile of the early )
adolescent.and the'ways he or she is changing. The first of -thesé four sections .
~briefly describes physiological changes during early adolescence. The second -

- presents material on cognitive development. The third and fourth discuss the
development of social cognition and the influence of important.interpersonal
- contexts. for this period: . R : :

14
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The Early Adolescent- in the Contemporéry United States

The Context of Early Adolescence g - . .

Table 1 provides recent data on population size and actual: school erroll-
ments of early adolescents. These figures indicate that there were 23.81 mil-
lion early adoTescents in the United States in October of 1976, the great major-
ity of whom were enrolled in school, in grades f.ive through ten. .
Of the many sbcial forces and conditions which impinge upon individuals in
the United States, several merit special attention as determinants of the quality
gﬂ.of the context of 'early adolescence. Factors which may be changing are of spe-
cial concern, since changes may place new burdens upon adolescents and the insti-
tutions which serve them. In a Rand Corporation policy study of youth, Timpane
et al'[1976) identified some of these factors. Whjle some of the changes de-
scribed below may be trapsient historical fluctuations, others may signal enduring
" secular trends to which the institutions of the future will have to spread. Ap- .
parent ‘trends, particularly relevant to early adolescence are as follows:
Timing of puberty. ‘As will be noted in the next section, physical matura-.
‘tion occurs at an earlier age than ip the past. This trend may be contributing
to an increasing disparity among th# ages of physical, cognitive and ‘socio-
emotional maturatign. If cognitive and socio-emotional maturation are also oc-
curring earlier, then perhaps consideration should be given to Towering the age
at which the various responsibi]?iies of ady]thood may be assumed.

Increasing numbers of alterjltive dptions in occupation, education, and mar-
riage. Greater Tatitude 1n. Ees of litestyle increase the importance of op-
portunities for exploration and 'development of decision-making skills. ‘ .

Rapid social change which, erodes the relevance of same parental information.
As new sexual mores, access to contraceptives and abortion,.and new opportunities -
for ‘women emerge, contemporary adolescents-have more freedom®in making major life
decisionsy, The problems of maintaining parental roles as sources of information
and authority, or of supplementsmg or supplanting same parental functions through
other institutions, merit careful consideration. S

~ Labor market conditions. Opportunities for full-time employment for youth

~ have dijminished since the past century, because of .Jegal barﬁier?-and increasing

skill requirements, among other factors. Underemployment and unemployment of )

youth may be expected to persist as serious problems (Coleman, 1974). While af-

fecting older youth more ‘directly, this reality places stress, on young adolescents
.anticipating entering tH glipor market. . 3. . - T AR

' Affluence. - Increa%$®s in real income permit middle class parents to purchase

longer preparationh periods for their children, reducing the pressure on adoles-

cents to leave home or to find work, and increasing opportunities for finvestment

in further education. '/ ' : o, . :

- Family patterns and maternal employment. To these putative trends of Tim-

pane and others should be added a possible trend toward increasing divergence

from the pattern of the traditional nuclear family onganization, and increasing

participation of wamen with children in the labor force. -While these changes may
accélerate in the future, Hill and others (1976, p.246) have concluded: "The

extent of actual, change in the family circumstances in which adolescents are reared,

of pluralism in family forms, and the rate of that change has probably been much

exaggerated. Whatever its forms, the family continues to be an important and con-
" servative social institution." The authors indicate-also that research has indi- .
“cated no differences in the social behavibr of. children whose mothers are at home
versus those whose mothers work, but that research in this area had not focused

on the early adolescent -period.

a
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Cultural pluralism. An’ enduring characteristic of American society.is
cultural pluralism. The needs and concerns of different racial/ethnic, reli-
gious, regional, urban/suburban/rural, and socioeconomic groups are different,
and reflect distinct views as to what_constitutes the "good 1ife" (Konopka,
1973). ‘Two possible. trends of relevance in this connection are jncreasing
urbanization and increases in the proportions of minority groups—in, the
-population.” v Y ! - o7

Conclusion.. The foregoing discussion is intended only to sugdest some
of the Tssues which must be taken into account in the formulation §f policy
for early adolescent education. Changes that are occurring within the -youth
- themselves are also critical to the definition and servicing 0ff the educationa]

needs of this population. S - ) v o

“&
An

Physiological Changes During Early Adolescence

. The years from.age ten to fifteen encompass‘a period of marked growth and >
development during which a rapidly changing youth can observe his or herown
physical deve]opment.u_Changes'inc]ude general growth, changes. in shape, and
emergence of secondary sex characteristics. Tanner. (1962) stresses the great
diversity in the physical and physiological status of children of the same - :
chronolagical age during early adolescence. Males 1ag roughly two years behind
- females in physical development durihg this period. : “ .
. Earlier. physical and sexual maturation is a long-term trend which has
been well documented; the age of menarch advances roughly four months per
decade. Better nutrition is probably a factor in causing this trend. It should -
-be noted that this trend cannot continue indefinitely. Lipsitz (1977) states. '
that at' least one study. has found evidence that it has already ended: S
Y In a classic Tongitudinal study, Jones and Bayley (1950) found an average
difference between early and late maturing fifteen year old ‘boys of eight
inches and thirty pounds. They exhibited differences in strength; motor per-
formance, coordination, reaction time, attragtiveness as -judged by peers, leader-

)

ship role-taking, self-concept and other aspects of social behavior.

f
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Table 1

*Pucenu uy ot add to '100 in all rws, due to. rounding, _ | ‘
.~ Gources U.S, Burem-of the Census, Current Pop:lation Reports, Series P=20, ¥o. 319, "School mrollment-Social and Economic Characteristlcs of
. Students: Qctober 1976, v s Government Printing Office,lmshington, P c., 1978, |
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“ ' : CognitPha, and Learning in Early Ado1e$cence=

In this section reséa}th is presénted.beariﬁgpupon changes in cognitive
processes during early adolescence. Significant vresearch has accumulated which
indicates that.the cognitive abilities available to an individual are different

. at distinct points in the life cycle.. -Examples of a few cognitive abilities,
which appear to develop over the course of childhood-and adolescence, are the

~ability to represent, or model, sensory -impressions in a coherent picture of
the world, the ability to classify objects and form concepts, the ability to

" memorize, abilities involved in attacking problems, and reasoning abilities.

One comprehensive theory of cognitive development which- treats several of these
abiTities 'was developed by Piaget. Relevant parts of his theory are summarized
in the first sub-section below. In the second sub-section, research -is presented
on selected cognitive processes which evidence change during early adolescence.

. The topics included\in this brief review are: representation, classification

" and concept attainment, memorization, formulation of problem-solving strategies,
and reasoning. These topics do not exhaust the set of cognitive processes which
have been studied. Rather, they were chosen on the basis of their relevance to

- early adolescent education in science, mathematics and social sctence. \Ihe fi-
nal subsection deals with "Cognitive Styles", which represent preferred strate-

. gies of information processing, and their relevance to schooling. '

Piaget's Concrete and Formal Operational Stages
.- .-By the onset of early’adolescence, virtually all children have attained what -
Piagpt terms, the concrete operational stage. - At this stage, children have ac-
‘quired conservation, 'and can apply basic logical operations in manipulating ob-
‘jects. They afe able to nest classes and to seriate objects according to size or .
other attributés. Problems requiring the simultaneous consideration of more than/f
two classes or dimensions are likely to give difficulty, and capacity for ab- -
_ stract thought is limited (Flavekhl, 1963?. Development beyond this stage prdff/ .
ceeds to the formal operational level, Piaget's final stage. In advanced soci-
- eties, this stage may be reached between the ages of eleven and fifteen (Neimark,
_1975). Formal-operations represents the capacity to deal with abstract proposi-
tions and hypotheses.. The ability émerges to consider systematically alternatives
to the given reality, and individuals at the formal level are able to reflect
critically upon their own thinking (Inhelder and Piaget; 1958). The proportion
-of individuals who reach this stage is subject to debate (Elkind, 1975), but
there is substantial ewidence that attainment of the .formal operational Mvel is
by no means universal, even in populations past the age of early adolescegce
(Dulit, 1972; Neimark, 1975). . :
' The following studies give evidence of some specific formal abilities which
may emerge during the early adolescent period. - Al of. these studies were based
on Piaget's theory. Lovell (1961) and Jackson .(1965) have demonstrated the emer-
gence of formal operatjons around the age of eleven to twelve on a wide variety
of tasks. They also found support for continted improvement through late ado-
lescence. Lunzer and Pumfrey (1966) and Pumfrey (1968) found that proportion-
ality, the skill of equating two ratios, did not often appear before the age of -
fouwrteen. Karplus, Karplus, Formisano and Pau]sen,(T975§ found that less than
»one fourth of thirteen and fifteen year olds used formal operations on "propor-
tional reasoning" and "controlling variable" problems. Linn and Levine (1976)
found that formal operations were not used by all early adolescents in solving
logical problems of the "controlling variables" type, but familiarity with the
variables used influenced success rates. - _

—
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These results  indicate that some formal operational abilities are emerging
during the early adolescent period, but abilities such as "controlling variables"
(the strategy of holding\other things constant in exploring the effect of one
variable on an outcome) may be atypical among early -adolescents. The results of
Karplus and -others (1975) suggest that performance on some of the experimental
tasks used in this research may be influenced by instruction, but further re-
search js required to establish the degree of teachability of these skills at

the early adolescent level. . . M.
Research on Cog;jtion and Learning | » '
~ - N ' o

The following five sub-sections -highlight research which points to changes
in. selected cogn1t1ve processes dur1ng early adolescence. Research stimulated
by Piagetian theory is included in some of these brief reviews, but other studies -
not based on Piaget's theory are also 4ncluded. As stated earlier,. these five

tions do not cover all the areas of research in cognitive development, but all
five are areas in which changes of importance to schoo]1ng may.occur during the
early adolescent period. w

- Representation. Bruner (1966) discusses the prob]em of representation, i.e.
the transTation of experience into a model of .the world. It is through such mod-
eling that a child isiable to conserve past experience and gain autonomy from the
dominance of immediately present stimuli. The three modes of representation are
thought to emerge sequentially, but by the onset of early adolescence all should
be available to the child. These three modes are the enactive, or representation’
through activity itself, the iconic, in which visual -or other perceptual images
are used to represent information, and the symbolic, in which symbols, primarily
in 1anguage, are used to encode information. The generative nature of symbol
systems gives language and mathematics dreat power as ‘instruments of thought.
The principal modality developed during earT'Padolescence would be the symbo]1c
mode, but all three representational modes are available.

Classification and Concept Attainment. There is evidence for a shift to a
different type of abstraction beginning in early adolescence. ‘Classification
by perceptual properties is replaced by categorical classification (Bruner,
-Oliver and Greenfield, 1966; Reichard, Schneider and Rapaport 1944). In early
adolescence .there is a]so ev1dence of greater flexibility in making conceptua]
shifts from one.type of classification to another (Elkind, 1975) .

Memorization. The increase in immediate memory span with increasing age

~has long been recognized. Flavell (1970) summarized research showing that the

following skills also increased with increasing aga: ‘ awareness of the differ-
“ence between perceiving and storing in memory, Judgement of one's own capacity
to remember, and use of more sophisticated mnemonic schemeg. In addition, with
increasing age there is an increasing tendency to store information in "chunks"
rather than remembering and recalling a literal reproduction of the stimulus.
Belmont and Butterfield (1969, 1971) found increasingly more abstract labeling
as adolescence progresses. : ,

Formulation of strategies for;prob]em -solving. Neimark (1975) used a diag-
nostic problem-solving task to assess the onset of a formal operational approach.
to problems. Her research indicates that problem-solving strategies for early.
adolescents are more rule-bound than the strategies employed by younger children.
A problem-solving strategy is "rule-bound" to the extent that it involves the
systemat1c application of principles to "the problem situation.

Rohwer (1973) has investigated the training of children to use strategies
in paired associate learning tasks. He is particularly interested in- early
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-adolescents who do not spontaneously produce strategies when trying to solve a
-problem. Rohwer identifies the period from eleven to fifteen years as the time
when the "minimal prompt shift" to spontaneous strategy production typically
occurs. Many low-income students at this age level do not demonstrate this abil-
ity to form a strategy from cues presented in the ‘context of the problem, but
* Rohwer's. studies indicate that on simple tasRs such as paired associate learn- ,
ing, they can learn the necessary problem-solving orientation. Whether these
strategies can be transferred to more-complex forms of problem-solving remains:
to be seen. - : . ’ '
Reasoning. Neimark (1975) reviews literature on logical reasoning and con-
cludes that most abstract logical reasoning abilities do not begin to emerge un-
til earﬁy adolescence. For young_children, the ability to reason logically is .
situation-specific. They may learn to apply logical processes in an -isolated con-
text, but consistent performance using a variety of materials is not seen.  Even
in early adolescence, the emer?ence of abstract Jlogical reasoning abilities is by
no means universal. For example, transitive inference (Hunter, 1975; Piaget,
1964) and sentential logic (Nitta and Nagano, 1966; Neimark, 1970) do not begin
to appear before the age of fourteen or fifteen. o
For purposes of science, mathematics, and social science education, the crit-
ical. questions are 1) Are there distinct logical and reasoning skills required to
master scientific materjal? 2) If so, what are these skills? 3) At what age are
© children capable of utilizing these skills? and ‘4) Can these skills be taught?
Several investigators have examined processes that may be central to scientific
comprehension and problem-solving, and have investigated the possibility of teach-
ing these skills. Typically, children aged -thirteen or older were used in these
studies. Thus, results may be more applicable to the latter part of the early
- adolescent period than to the ten to twelve year old age range. Levine and Linn
- (1977) studied "scientific reasoning," or the ability. to control all but one ma--
nipulated variable when investigating its effect. They review.research suggest-
ing that 1) thjs ability may not be highly related to the combinatorial system
central to-formal oggrations (Ennis, 1975), 2) this ability may be teachable
(Beard, 1962), 3) demonstration of the ability is influenced by organization. of
the problem (Linn and Levine, 1976), and :4) demonstration of the ability may be
impeded by the presence of irrelevent information (Linn and Levine, 1976; Karplus, °
Karplus and Wollman, 1974). The conclusion reached by Levine and Linn (1977) was
that only a small number of early adolescents can effectively control variables,
but the ability can be taught. Linn (1977) discusses, in addition to controlling
variables, the use of apparatus to set up appropriate experiments, elimination of ~
irrelevent information, and careful observation of experimental results in con-
nection with four.typical Piagetian experimental tasks. -She relates differences
between results of different researchers to differences in performance criteria
and the use, of probing questions, and suggests instructional applications.
Farmal ‘logical reasoning may be critical to typical early adolescent sci--
ence, mathematics, and social science instruction, but it has been hypothesized e,
that "everyday reasoning" differs from formal reasoning in important respects '
(Braine, 1978). The logical reasoning abilities that help to define Piaget's
formal operations are used by an individual to determine what necessatily follows
- from a given set of premises. Braine (1978) distinguishes these operatdons,
which correspond to formal logic, from'the operations of practical, everyday rea-
soning. In the latter, all the information at a person's disposal, not just the
information contained in the explicit premises, may be used. The deductive steps
invo1vedd7re posited to be similar for the two kinds of reasoning, but formal '

reasoning/requires an atterjillk to the explicit content of the premises, and an .
ormation, which is foreign to the ordinary

¥ .

exclusion of other availa

107

-

145




conversational use of language. /In dddition, natural language does not require r
attention to the.distinction between truth and validity which is required in formal
- logic. , ~ : . : B,
It may be.that early adolescents who are not at the formal operational level
nonetheless have and use a natural lqgical reasoning system. Braine cites re-
search by Bucci (in press) in which the performance of some elven and twelve
year olds suggested that' they did not possess strategies for determining exactly
what information is explicitly provided by sentences. Thus, poor performance of
children at this age on tasks requiring formal operations might reflect only their
inability to follow the convention that they must use only information explicitly
. prov;ded. It would not follow that they did not possess the logical schemata re-
quired. . : . ‘
While there is some scattered empirical support for Braine's positiod, much
remains to be researched. Its importance to devélopmental theory for early- ado-
“lescence may be in clarifying what logical.capacities most youth possess at this
age level, and how'these relate to the demands of Piagetian.formal operational
tasks. Braine asserts that, "regarded purely as logical systems, natural and
standard propositional logic are the same syStem on different folndations" (page
18). If this is the case, it may be that the psychological acquisitions, that
mark the transition from the concrete to the formal operational level are not
logical schemata per se, but rather ancillary skills in the interpretation and
application of .these schemata in a rigorous manner, limiting the premises to what’
is given and distinguishing truth-value from correspondence with reality.. If
there is a “"natural logic" that early adolescents can use, it might be possible
to exploit this logic in the teaching of science, mathematics, and social science
without demanding formal operatigns-as conceived by Piaget.

Investigations in other areas of reasoning are also relevant to instruction
at the early adolescent.level. For example, Tversky and Kahneman (1971) describe
“experiments showing that adults tend .to regard samples as overly representative
of the populations from which they are drawn. .The existence and significance of
logical errors and biases of this kind in early adolescents should be investigated,
because they impinge upon the validity of reasoning in natural settings and es-
pecially. upon the application of scientific methods. If such errors are foupd to
characterize the early adolescents' thought, then,instVuction may have' to take
into consideration these tendencies. . - Coe

CobnitiVe Style

“The:term cognitive style refers to a preferred strategy of information .pro-
cessing (Cronbach and Snow, 1977). Early work in this area tended to define sty-
listic variables in terms of-sensory and perceptual processes; and probTem-solving
‘approaches. More recenptly, there has been work in the area of mnemonics and- logi-. -
‘cal reasoning. Three different types of cognitive style on which a number of -
studies have been done are: Hunt's conceptual level (Hunt and Sullivan, 1974),
Witkin's (1973) field independence, and Kagan's reflection-impulsivity dimension
(Kagan, Moss and Siegel, 1963). Researchers have succeeded in differentiating
children whose cognitive styles differed along these various dimensions. Baum-
rind (1978) states that a growing literature documents differences in.stylistic .
variables between males and females, and among different cultural groups (Kagen
and Carlson, 1975; Ramirez and Castaneda, 1974; Waber, 1977).

" If such differences are to be utilized in the improvement of instruction
for early adolescents, it must be demonstrated that different instructional treat-
ments are superior for different-groups of learners. That is t6 say, the classi-
fication of early adolescents as.to cognitive style is of no benefit to-classroom

-
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practice unless 1t iS shown that different groups are best treated in different
ways. This observation has led to the paradigm of the aptitude-treatment inter-
action (ATI), in which an interaction is sought between some variable character-
1zing pupils, e.g. cognitive style, and response to some set of two or more in-
structional treatments. ‘ . . L -
In a recently published book that reviews research on ATI, Cronbach and

Snow (1977) state that there is Tittle systematic evidence for interactions of §~
cognitive styles and distinct instructional approaches. . In their review of the
work on Hunt's conceptual level, eight 'studies are presented, one of which dealt
with early adolescents (Hunt et 'al, 1974). Marginal evidence was obtained. for a
weak ATI of cognitive level with teaching style. Of- eight studies reviewed by
Cronbach and Snow that employed Witken's construct of field dependence versus
field -independence or Kagan's reflectivesimpulsive dimension, three used pupils
at the early adolescent level. One of these three showed no evidence of ATI
(Rennels, 1970), one ‘showed a complex pattern of many significant results.which
as difficult to .interpret (Grippen, 1973), and one showed weak evidence for an
ATI among boys only (Grieve and Davis, 1971). While these results are not strong,
some possible ATI involving more recently developed stylistic variables based on
mnemonics or logical reasoning have yet to be investigated, especially for early
adolescents, and may provide a basis for differential instruction. Research on
these variables is most Tikely to prove fruitful if clearly distinct, carefully
implemented instructional treatments are employed, and careful attention is given
to the suitability of outcome measures for students exposed to all treatments. .»

| Implications

r

®-  Middle/junior high school teachers need to be made aware_of the diversity
in cognitive abilities characteristic of early adolescents. A significant
amount of information has been collected on'these differences. This in-
formation is especially critical to science, mathematics, and social sci-
ence teachers whose subject matter requires logical and reasoning skills.

. ®  Sorme, thugh'by no means all, eérlj adolescents haVe'attaJned'the'fbrmql
operational level. Science, mathematics, and social science curricula’ -
should reflect the patterns of abilities among early adolescent learners.

® ' Further study of th re]atjpnsﬁjp of cognitive stylé’and instructiona)
. practices may reveal interactions important to science, mathematicgg and -
social science schoolfing. ' oo -
. -,
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.. T 5 ‘So¢ial Cognition: in Early Adolescence

W L . ] PR .. . e . L

" .. In the previous section of this review,. the cegnitive chara istics of

§ar1y_adole§centswwere-deschibedﬁ~ The growth of cognitive competenc\es may be

’4’ccomﬁanied‘bY:significant.changesg“ﬁ social cognition. This section deals with

#i¥he way early adolescents. process.pHormation about socidl d¥mensions of the

© _world in. which-they."1ive. , It points up -the importance of early adolescence as

a-period during which significant changes- in social, cognition may. occur. o

& Hil¥ and Palmquist ¢1978) review a number. of studies in this area. Their
concTusisns ssuggest marked chefiges durjng early adelescence in the way impres~
sions: of :thé self.and others are formulated. :Impression formation during early -

_aqo]ésg?ﬁte»is characterized by greater abstraction- than jn’earlier periods.
V'Thgrfigéhpnginqreased abi1itj\to evaluate persons apart from extrinsic charac-
. terfstics, such as physical appearance or possessions,-and apart from recent-
-~ évents,and an, increase in the -attribution of ‘attitudes, motives, and persomal-
* ity trafts. -Evaluations of others, and self.perceptions.as well, Show greater ‘
“differentiation, i.e. more .categories of personal. characteristics are distin-
guished, -and applied in forming impressions of the self and others. -~ ,
Many investigators have reported increases beginning in early adolescence
in sensitivity to non-verbal forms,of comminication, and in the-ability to in- =
~ terpret feelings and to infer-thoughts, intentions, motives, or gauses. There -
is-an increase in the ability to think abeut amother's actions and attributes
as independent from one's own'thoughts during this period. .As these changes
occur, the ear;ggedole5cent'begins to develop "implicit persphality theories"
" (Barenboim, 1978#}+ in organizing perceptions of people. ~ N
~ This review of social cognition in early adolescence begins with three
sections in which important theories and significant studies are reviewed. The
first of these, on impr&ssions of the self and others, includes studies on in-
ferences about thought, organization of*social perceptions} and identity forma-
tion. This first sub-section is largely concerned with perceptions of the self
and of other individual persons. In the second sub-section, on role-taking,
theories are summarized which offer perspectives on the early adolescent's view
of a broader social context. The contrasting views of Selman (1971, 1976a, 1976b)
. and Elkind (1967) concerning early adolescents' perspectives on their individual
- roles in society are presented. "The third’sub-section,‘on moral development,
social convention, and political conceptual#ation, presents theories which may
~ illuminate early.adolescents' valuations of Persons in society and of societal
norms. ' . '
. Following these three sub-sections, possible relations between the social

'hhd;pognitive domains are briefly described, and implications are drawn.

. »

imggessions of the Self and Others

= Early adolescence is a period marked by significant changes in the way im-
~ pressions are formed of the self and others.

© 7 Inference about thought. An important area of research in impression for-
mation concerns the adolescent's-increasing ability to engage in "recursive
thought", i.e. to think about others' thoughts, especially others' thoughts

~ about abstractions. One particular study of-interest was conducted by Barenboim
(1978a). This study examined- the preduction of recursive and concrete infer-
ences in twelve to sixteen year olds. A shift was documented from-the production
of inferences about thoughts whose objects are concrete to the concurrent pro-
duction of concrete and recursive thought. Hill (1977) summarizes the Barenboim
study as follows: ;
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There was a major: shift between twe{Lé.through.fourteen year
- olds in the proportion of_-subjects_who made spontaneous infer-
" ences of recursive  thought when asked to describe three persons-
well known to them (but not family mémbers). Inferences that :
- the other thought about concrete cbjects and actions did not 4 .
increase significantly after age twelve while inferences that
‘the other thought.about thought increased significantly only
after age fourteen. - There.is then a shift from fhe virtually
exclusive production of inferences about thought whose objects
- are concrete to the conjoint production of concrete and recursive
- inferences «in fourteen'and sixteen year olds-(p.7). -
v X . N . - . - , ) .
It-appears that.earTy adoﬁestente is a period when individuals begin to pro- -
- ~duce and use highly differentiated, abstract inferences and constructs when de-
;. scribing self and others. - o : o . "
~ Organization of social perceptions. As sonme early.adolescents begin to )
move fram the concrete to the formal operational Tevel, products of the earlier
period are organized.and integrated to produce new abstractions. In the area of
person perception, this results in sets of contingent relations among psycholog-
ical constructs. As Barenboim (1978b).states, "implicit personality theories"
are developed. - Evidences of organizing are found in the use of quasi-causal ‘ex--
planations, qualifyipg statements, metaphors, apalogies, distinctions. betweén
real and apparent qualities, d4stinctions between the past and the present and
the actual and the possible, ‘tendencies to organize positive and negative impres--
sions into:a meaningful whale. Several researchers in this area of "organizing
~ thought" - have found evidence that the use of certain kinds of organizing state- ‘
. ments increases with age, and some of the data suggest that such statements first %
occur around puberty or beyond. ' .

Identity Formation

Another theoretical approach to social cognition is found in the work of -

Erikson (1959). Erikson describes eight stages- in the socialization process. .

- Each stage involves a "psycho-social crisis" that must be resolved before the

“next stage can be attained. The Erikson stages describe successive differentia-

g&tioﬁs,jn selfzesteem (Kohlberg and Gilligan. 1972). Two stages which seem to _
apply to the early adolescent period are "industry versus inferiority" and "learn-
ing identity versus identity diffusion." The first, "industry versus inferior-
ity", Erikson believes. is handled during the school years through the early ju-
nior high years. It is characterized by youth learning to relate to peers ac-
cording to rule structures; moving from free, unstructured play toward formally
structured play; and mastering of school content with a necessary increase in
self-discipline. " The "learning identity versus identity diffusion" .stage is
believed to occur between ages thirteen or fourteen and twenty-five. Erikson
(1968) states.that the resolution.of the idehtity crisis requires many processes
including: high differentiated views of self and others, reflective thought,
‘coordinating* impressions of self and others, as well as role-taking. A1l of
these processes become available, in part, during early adolescence and may re-
quire formal operations. Hill and Palmquist (1978) indicate that, unfortunately,
there are no studies at the junior high school lewel of the relationship between
identity formation and social cognition. Hill (1973) and Offer (1969) question
“whether a "full blown identity crisis" is universal among adolescents. Increas-
ingly, researchers such as Baumrind (1975) are recognizing alternate paths in

-
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socialization that circumvent any such crisis.’ ‘

Role-taking ’

‘Another- area of.social cognition that merits consideration when dealing with
early adolescence is role-taking.- Role-taking is often seen as the ability to
“understand”that someone else has an individual perspective and to have some in-- ‘/
< formation about that perspective. Hill and Palmquist (1978) cite the Shantz J
(1975) review of role-taking which includes .pertinent research under a variety
of labels including: ~egocentrism; referential cpmmunication skills; perceptualg
cognitive, and affective perspective-taking; _and| empathy. This research poin%&
to early adolescence as the time when youth learn spontaneously and consistently
,to take the role of the other during social.discourse.
. Emergence of a societal per tive. .The development. of:a societal perspec-
- tive, or coordinating of all pa third person perspectives, has not been well
researched at the early adoldscH el (Hi11 and Palmquist,.1978). However,
one recent theory of social perS@Etive-taking was developed by Selman (1971,
1976a, 1976b; Selman and Byrne, 19/4). <Selman claims that social perspective-
taking follows an invariant s;ﬁge sequence. The preadolescent, «in this theory,
is cdpable of complex recursive thinking and can identify the point. of view of
each individual in a dyad from that of a third individual. During early adoles-
" cence, Selman hypothesizes, youth move to a higher stage where they Have a soci-
- etal perspective which permits them to compa{e and contrast. sets/of perspectives
of self, other, and generalized other. At this stage youth recognize the shared
‘perspective among individuals that exists in any social system:(the generalized .
other) and how this aids in communicating and understanding others. It should
.~ be noted that ability to recognize the shared perspective is‘not the same as ac-
- tually behaving in a way which reflects this understanding.” Hi1l and Palmquist
' (1978{ indicate that Selman's theory has not yet-been carefully examined with
regard to hypotheses about early adolescent behavior.. - S
_Early adolescent egocentrism.  Another theoretical point of view on role-
taking is presented by tikind (1967). For Elkind, egocentrism in early adoles-
" cence is reflected_in a belief by adolescents that others are as preoccupied with
their appearance and behavior as themselves. This belief, which accompanies the
~onset of formal operations, stems from adolescents' inability to differentiate
their own concerns from those of others, and results in overconcern and conflict.
The overconcern results from the mental construction of an "imaginary audience"
which is believed to be either critical or admiring of the adolescent: Adoles-
cents also become overconcerned with their own feelings, which Elkind suggests
'+ ‘may come from believing they are of such great importance to their imaginary
audiences. The result of this preoccupation is the construction of a "personal
fable". . In other words, adolescents are self-conscious (the imaginary audience)
and have profound feelings of unidueness (the personal fable). This egocentrism -
. is overcome by the gradual differentiation between their .own preoccupations and
_other people's thoughts, and the integration of other people's feelings with their
own to reduce their sense of uniqueness. It js hypothesized that formal opera-
~ tions eventually provides adolescents with ‘the ability to recognize how private
their own thoughts are and at the same time increases their sense of social iso-
lation. Elkind's propositions have not been empirically tested (Hi11 and P3Im-
quist, 1978). - The theories of Elkind and Selman describe the role ofdﬁonna$‘
operations very differently and implications are contradictary. Whereas for
Selman the attainment of formal operations leads directly to a more differenti-
ated and decentrated societal perspective, Elking hypothesizes that the onset of
‘formal operations.is accempanied by an egocentrism stemming from a kind of
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conceptual confusio?:////// o ' y

~ Moral Development, Social Corivention, and Political.Conceptualization

" A substantial amount of the literature on social cognition deals with moral

Jjudgement and the work of Kohlberg. L
Moral development. Kohlberg (1963) has described three levels of ‘moral

judhement: the pre-conventional level, .the conventional level, and the post-
conventional Tevel. Each of these levels contains two stages of. moral develop-
ment. Development of the individual proceeds in an invariant order through
these six stages, although not all individuals reach the highest stages. In
order to move from one stage to the next, there must be a conflict which drives
individuals to abandon their prior-reasoning for a new cognitive structure. Inm
the early adolescent period, the most 1ikely conflict, or source of ggowth, is -

-

_identified as cultural relativism. Kohlberg and Gilligan (1972) 1ink cultural
-relativism to a transition from conventional to principled morality. For ado-

~

‘lescents, this transition may typically be associated with an identity crisis. .

Kohlberg and Gilligan brieflg discuss curricular implications for educating early
adolescents, basing their recommendations on-actively- drawing qut principled log-

--ical and moral thought, rather than presupposing. it. It should be.recognized-

that Kohlberg's work has been criticized from.a variety of perspectives, sug- |
gesting that his definitions of stages and underlying assumptions are culturally
biased and his findings are methodologically unsound (Simpson, 1974). Kohlberg's

. (1963) original work suggested that most adolescents would acquire principled

moral judgements, but later work (Kohiberg, 1973) made ‘this issue more question-

~able. Holstein (1976), on the basis of longitudinal data, doubts that levels
five and six are part of the developmental sequence. Rather, it appears that

]

conventional rather than principled morality may be the dominant morality of adg
lescence. . ) ' : : ) ’ ' . R

Social convention. Turiel has separated the study of socijal convention A
that of moral- judgement (Hi11 and Palmquist, }978). Turiel defines social con-
ventions as arbitrary uniformities that coordinate social discourse within a so-
cial system. Turiel's proposed stages are age-related and invariant. The in- 7/
variance of these stages has not yet beerm empirically confirmed, although a 1ongjﬂ
tudinal data collection is ongoing. Hill and Paimquist (1978) describe Turiel'
stages which are relevant to early adolescence, in the following quotation:

!
o
h

According to Turiel's formulation, between six and”eleven,® )
convention comes to be seen gs arbitrary and changeable. “: s
Adherence to convention.is baséd on concrete rules and au-
thoritative expectations. Around twelve to- thirteen, con-
ventions come to be seen as arbitrary and changeable, re-

. gardless of rule. Conventions are 'nothing but' social
expectation. At fourteen to sixteen, systematic concept
of Social structure emérge for thé.first time and conven-
tions are seen as the form of normative regulation in,a
unified, fixed, and static hierarchical.organizatioq/(pp.ls-lﬁ).

, . /
Early adolescence is identified as the period during which individuals begin
to recognize the role of social conventions as coordinating social interaction.
Political conceptualization. Within the research on'social cognition,
Adelson’s (1975) work on political thought has drawn significant attention. In
a study of early adolescents in three countries, Adelson found that between the
ages of eleven and fifteen thinking about the law and. society changes dramatically.
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During this period youth first tome to understand the abstraction "law", then
develop a. historical perspective and an awareness of historical causa11ty, come
 to understand the mutability of social conventions, and, finally, acqu1re the
cohcept of the common good. These changes have s1gn1fhcant corollaries in the
1nte11ectua1 and social realms. . As adolescents develop a framework in which to
- view human. behavior, they begin. to develop fdr themselves a set of pr1nc1p1es
.Lipsitz (1977) cites a study by Gallatin, Adelson, 0'Neil ‘and Miller (1972)

that provides direct information on ear]y adolescence. In their study of polit-
jcal ideation in black and white students in grades six, eight, ten, and twelve,
changes like those described by Adelson were found for both racial groups. With
dncreasing age, youth grew more humanitarian and democratic, and less punjtive
in their stance toward crime. Few differences appeared between racial groups in
terms of political ideation, 1nd1cat1ng that effects of the differential social-
jzation of the two groups were relatively minor, although there were differences
in terms of specific attitudes. The 1mportance of this work is in its curricular
implications. There are, despite differences in developmental rates, certain
age-specific capaities wh1ch can be planned for so that schools do not teach
political concepts, e.g. taxation, to. youth who are too yound to understand the
social abstract1ons underpinning. than T o \

Re]at1ons Between the Social and Cogn1t1ve Domains ‘ _
I ” - \

For P1aget the role of social relations is primary in the transition fran
one stage to another. Hill and Pa]mqu1st (1978) bring a number of studies to
bear on - fh1s issue. They find that there i5 some support for a pos1t1ve relation
between §0c1a1 interaction and.cognitive change. Less support was found for
_Kohlberg's hypothesized positive and linear relationship between role-playing
opportun1t1es with peers and adults and social perspectﬁée taking. The authors
review two studies suggesting that ‘there may be a threshBld effect, such. that a
certain amount of social experience is required in order to deyelop a social
perspective, but additional experience beyond this amount does not produce dif-
ferential skills (West, 1974; Hollas.and Cowan, 1973). Hill and Palmguist (1978)
cite the observation of Kurdek (1977) that findipgs -on the relationship among
perspective-taking, moral development, and prosocial behavior are inconsistent.
Furthermore, only one of the studies involved a sample of youth past the age of
twelve, hence-]itt]e can be inferred about the relationship between the social
and cognitive domains beyond this age level.

Implications

Pl LY

o Educators at the middle/junior high school level must recognize the
diversity among early adolescents in psycho-social development, and
the preemptive nature of social and other concerns during this period.

® Research should be fostered on the relationship of early adolescents'
social perception and schooling. For example, the effect of science,
mathematics and social science teachers as role models who apply ra-
tional, scientific thinking in solving problems might be researched

@ Developers of curr1cu1a in sci nce, mathematics, and social science,
at this age level, should bear in mind the need for highly motivating
materials and activities when structur1ng such curricula. Motivation
must be taken into account, especially in designing curricula for earJy
adolescents. _

1z

114



Social Context of Early Adolesceénce

. Two major contextdh{ factors in early adplescence are the adolescent's pﬁ?f
-ents and peens. For purposes of this review, peer’and parenting influence$ are
treated separately in the following two sections. ® This is not to imply that the

two influences are independent.- The interaction be ween pargnt and peer values -

icant conditions of early adolescence. While an attempt has been made to include’
-only research focused directly on the early adolescent, it was-necessary to in-'

clude some studies of peer and parental influence a ong high’ school §tudepts. -
. This was because little research has been conduct ‘ :

and the teghsion of conflicting expectations from thEse two sources may be signif-

A in_some ‘of the areas to_be
reviewed at the early adolescent level. - I : - \k;
|

[ ‘he

Peer Influences in Early Adolescence

\ e

e

A variety of researchers have recognized the?peer-grOUp s a socializing
agent. The importance of peer group is shown by €oleman's (1961) finding that

. +high school students are nearly equally divided 3s to which would be more diffi-
cult for them, disappointing a parent or breaking off a friendship.. -In addition,
Bowerman and Kinch (1959), in.an investigation of family and: peer orientation
camparing fourth and tenth grade students, documented that as students -got older
there was a trend -away from a family orientation and toward the peer group. A :

- 'study in Great Britain c ring parent and peer influence. (Musgrove, 1964)
showed that older chijldrekiwere more likely to identify friends rather than par-
ents as preferred companions. These studves suggest that whilé the family re-
mains a significant influence, in the course. of early adolescence the peer group
becomes increasingly significant as a socializing context.. Epperson (1964) con-
ducted research on some of the same issues as’'Coleman (1961) 'had investigated,

. and .concluded that, while peer;loyalties were strong, adolescents have multiple
‘allegiances, and loyalty to parents remains very important. Acceptance by peers
does not imply disapproval by parents. Bronfenbrenner,(1972) cites an unpub-
lished study by Condry and Siman showing that dependency on peers hﬁg’increased

er the preceding decade for children at all age and grade levels. ® According
o Bronfenbrenner, more recent work by Siman indicates that dependency on peers
ather than parents is greatest where one or both parents are frequently absent.

“ " Given the importance of peer influences during this peridd, the values of
the peer group with respect to academic achievement may be an important deter-
minant of attitudes toward schooling. 1In a sociological study of ten high schools,

- Coleman (1961) found that in some schools the leading cliques did not esteem ac-
ademic achievement, and peer inflluences tended to discourage academic striving.
~In other high schools, academic success was encouraged and respected by the peer
group. While Coleman studied older adolescents, his findings est the poten-
tial significance of peer attitudes toward schooling during at feast the latter

part of early adolescence. It should be noted that Coleman's findings do not -
necessarily imply that parental influence on academic aspirations are unimportant, -

or even that they are less important than peer influences. It may be, for ex-
ample, that early adolescents typically affiliate with peer groups reflecting-
their parents' values. : : I
The question of what are the dominant values of. .the early adolescent sud—
culture has also been extensively treated in the literature. One important early
study which bears on this issue is the Peck and Havighurst (1960) Tongitudinah
study of factors related to adolescent character development. This longitudinal
study of children from ten to seventeen offers some insights into adolescent
values. It was found that in judging and rewarding peers, the adolescents took

-
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into’account not only surface values. (clothes, athl tié ability) but also moral '
values. As students got-o1ggr‘they weighted chafheaﬁr values more heavily in -

« ‘felation to surface values. | It is the case, however, that students did not place
much value on scholastic achievement. , oA .

i Gordon (1972) presents 'the problem of peer-sanctions mitigating against

. adult societal values (e.g. academic achievement) in somewhat different terms.

For Gordon (1972) acceptance versus achievement is the major dilemma €aced by the
early adolescerit. Gordon defines acceptance as '"symbolically validdted member- .
ship and welcomed participation inga group's important interaction patterns."
Achievement is defined as "symbolically validated performance against a socially
defined standard. of excellence or competition.” There can be a corflict between . -
‘acceptance and achievement in that some of the more. obvious forms of achievement,

- such"as-making. high grades in school, may reduce one's popularity wiQ&,peers. A
However, there are other types pof achievement‘that,typicgi]y‘1ead to increased =
popularity, e.g. achievement if sports or other extracurricular activities. Gor-
don states_that the value pridrijfes Loleman found may. be different for the cur

. .rent generation’ of adoLé§c§ﬁ%s;»but’be1iéves'the-achiévement versus acceptance *
?ilenna still persists, - L. ' o . X

. In spite of evidence as to the importance of peer influences during early

* adolescence, several studies indicate that parental influences remain more im-
portant than peér influences (Campbell, 1969; Douvan dnd Adelson, 1966; Kandel.
and Lessér, 1969; Sewell and Shah, 1968). According to these studies, parental—
values remain the principal determinant of educational aspirations and occupation-

'~ al plans. One critical series of studies in this area was conducted by Brittain
.. (1963, 1968, 1969)., who found that the domaif}s in which peers and parents influ-e

" ence adolegcents are distinct, though overigpping. “Peer-compliapt" areas of be-
havior, i.e. areas in which peer: influences/dominate, have to.do ‘with status and

. identity needs within the peer group.- Status in the ‘larger society is mere "par-

_‘ent-compliant." 'In more recent work, ‘Kandel and Lesser (1969) substantiated =~ .
" Brittain's hypothesig#that in choice areas perceived as more difficult and impor-
.~ tant parental influe#fes predominate., -~ =~ = o .. L —
Many significant areas of research pn, peer- cultures:haye been omitted from
this review. Much of. this research, howevetr, has focused on students of high -
school age, rather than early adolescents. The Studies ijcluded were chosen to
highiight the importance of both.peer and parent influencds upon the attitudes

" and’ values- of ‘early adolescents. A problem which $hould pkrhaps be researched is
how to channel the attitudes and values of early adolescent\peer sdbcultures in
healthy, socially desirable ways. Parents and other strong\ddult role models
should have significant influence in this area. When either‘parent:-is largely.

.. absent, so- should adult-sponsored youth organizations. The Panel on Youth of
the President's Sciénce Advisory Conmittee (Cdleman, 1974) notes-that "many (uch
~organizations are now suffering from a confusion of purpose, having experienced

"a weakening of their original .conmitment to the value of crafts or nature Study
?ssyays to build character without having settled on a new set of goals" (pp,16ﬁ-

65). . - ' g -
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“?Pareﬁting Inf luences in Early Adolescence

{, , , : e .
Hi11 et al (1976) states that many parents are poorly equ#pped to deal with
the biological, psychological, and social.changes of the early adoléscent period,
which "virtually recreate the person" (p.247). Researchers have re1ated‘patte¥ns
of adolescent behavior to the.behavior of their parents, e.g. Bandura and Walters
. (1959) work on adolescent aggression. Another approach of researchers has been to




- - \ o N ) -
attempt to identify factors underlying different parenting styles (e.g. Seaks,
~ Maccoby and Levin, 1957). - Lipsitz (1877) cites as "the best known work on pyr-
enting styles" that of Diana Baumring. Baumrind's work has focus&d on the-r
lation of distinct types of parental®discipline to the development of instru- A

- mental competence, characterized by "social responsibility, independence, achieve-

. ment orientation and vigor" (Baumrind, 1978). She describes the special signif-

. icance of parental involvement during the role changes which beginhifdgﬂ?]y,ado,.
Jescence. A series of changes is initiated, in the course of whici~‘deépendenty
upon parents is relinquished, childhood status given up, and a new set of norma-

.. tive reference groups, values, ‘and behaviors_is_deVe]oped"‘(1978,-p.259)J With-

. drawal .of parental comitmént during this critical time, Baumrind asserts, may

-.push the early ‘adoTescent to rely more heavily upon the ‘peer group for support.

- Bagmrind- (1975) has described eight prototypes of adolescents, developed by tak-
~ing all possihle combinations of high versus low social ‘responsibility, activity,
and individualism. Emergence of one or ‘another of. these-eight prototypes of ‘ado- -

* Tescent¥~ts-related to different patterns of parental discipline, degree of warmth,

- and- otHer aspecCts -of parent-child interaction. Parallels appear in the charac-
.terizations of ‘the parents -of adolescents-low in social responsibility, but the '
parent-child relationships posited to account for: the four high social responsi-". .
Bility patterns are quite distinct. Several-specific_hypothesés are as follows:. )

1) A failure by parents to recognize adolescents' need for control may lead the :» 4
adolescent to feel deserted and“thus to turn to'a deviant peer group for norms;and
reinforcement. - 2) Effects of .authority patterns differ for boys and girls 217000
particular, aggressive independence should be.encouraged in girls if. they “aRetbpfi 4
develop requisite competencies:® High'parental demands and avoidance of\overprie.’ ./
tective behaviors are associated with this development of independence in girls:: .z
3) Harsh, arbitrary, or exploitative parental-behaviors will lead to~antisocial

aggressiveness by youth. In particular, middle’ class delinquency may Fesult ° .

~fram inconsistent, exploitative or egacentnic parental behavigr.

.« A related flnction of parents of .early adolescents is:to serve.as ro]e-m{_fﬁ'.
Bronfenbrenner (1972) deplores the highydegree of .age segregation’ in our'so;ﬁgr'w;f
i¢ant

and-points to the isolation of children-from the world of work ‘as one significa
.consequence. In an examination of the roots of alienation in American-society,
Bronfenbrenner deplores what he sees as.a breakdown in-the family. "He‘concludes
‘that "many parents have became powerless as, forces in the 1ives of théir .ch#ldren”
(p.662).  An ‘important step tO’countekacﬁ:tEESe.aljenating-fo?césrdeld;bero_de— :
fvise creative social innovations.to reacquaint children with adults as partici-
pants T the world of work. Bronferbrenner (1970) describes one such prograp -
igdely,enployed in thé Soviet Union wherein a special relationship is established
between a group of workers, and :a.group of children; not by way ‘of -vocationhal edu- -
cation, but rather to familiarize_the children with the workers-3s people, their : ¢

activities, and their roles as adults participating in the wor]d of ‘work. v

~ Baumrind (1968), in &xamining the efficacy of adults as role fodels, states.
. that power' cannot and should not be used teo legitimste authoritys The adult must -
be .willing-to assert and defend rationally any directive given. to an adelescent.
‘This d,vit,s"is not solely directed at parents, but rather at gﬁ';adu"lts;’-espe.—'"’- o
"ciaply teadhers with whom edrly adoléscents and adoleskents comd. in freduent con-’,.
tact. The question of the effectiveness of role mode]s‘gg(a~dé;errent to class-,»,
room discipline problems has not.been researchedy Limit d ‘evidence,.coneerning e
.this issue ‘comes’ from Bronfenbrenner's: tours to other countries. He reported f
pbserving more direct .cultivation of 'the presence of adult role moedels. in the A
schools of same other nations. ' , R e
. s v . $. . . I o : . . ' a
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Impllcatlons T . SR . - ’.‘e
. -, , a o . »

Ear1y ado]escence is a per1od duripg which peers begin to become a more a? .

. - significant source of values. Scfence, mathematicsy and social science
achievement may be more esteemed throughout this perwiod, if it is fostered

as a value¥of the peer culture. The~ further1ng of such values in the con-
text of adult-Ted youth clubs ‘and organ1zat1ons, ‘as we]] as, the context of
youth 1n1t1ated act1v1t1es, shou]d be exp]ored

; Teachers would benefit from 1nFormat on' on changes that oecur” dur1ng ear]y ;
adoléscence in the significance of d¥fferent soc¢ial contexts (adults, parents,

and peers) as sources of values. In -particular, their significance as
ro]e models for sc1ent1f1c, rat1ona] thought shou]d be researched. '
More opportun1t1es might be prov1ded for ear]y ado]escents to exp]ore sci-" |
ence, -mathematics, and social science in a variety of- §ett1ngs that provide
for interaction with individuals ofdifferent ages and ethnic backgrounds. .

~
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. o " THE LEARNING CONTEXT _—

Introduction

¢ , Early adolescence is common]y acknowledged to be a period of great 1mpor-
tance in psycho-social development. Kagan (1972). identifies a variety of "Pre-
occupying motives" for many early adolescengs; including sexual inadequacy, in-
terpersonal power, autonomy of belief and action, and acceptability to peers.

He believes -that resolving these issues is of utmost 1mportance to the'early

- adolescent, and dominates weaker interests to be competent in school. For this
reason, psycho-social as well as cognitive factors must be taken into considera-
tion in any complete treatment of early adolescent education.

The importance of early adolescence as a period of critical intervention is
pointed out by Lipsitz (1977). She reviews a study conducted by Bachman (1972)
who examined causes of dropping out of high school. To determine the d1st1nct1ve
attributes of dropouts, a variety of personality traits were examined. The condi-

~tions that are usually seen as effects of dropping out proved in genera] to be

-pre-existent, having their orijgins much earlier. Patterns leading to failure typ-
ically were already established by the beginning of tenth grade, pointing to the
p;}ow period of early adolescence as critical for: 1nterventhdn with high-risk
children.

' Various social 1nd1cators also point to the: period f early ado]escence as
one which merits greater attention and concern. In her book, Growing Up For- -

otten, Lipsitz presents tables of census data which document the.problem of

!early adolescents institutionalized due to mental illness, juvenile delinquency,

.~ and parenta) neglect. Incidents of drug abuse, suicide, unplanned pregnancies,
.and running away during early adolescence, while not characteristic of most
‘youths, are increasing among adolescents and in sgme cases peaking among fourteen

and -fifteen year olds. This information points up the need for intervention dur-

- ing this age span. :

How responsive is our current educational system to the spec1a1 needs of
early adolescents? This question will be answered, in part, in the second half,

- of this document which. focuses on the learning context, formal, informal, and ad-

junctive, which surrounds early adolescents. 'In the section on the learning con-

text, there is a description of the junior high school and the middle school with
reference to their historical and phij sophical foundations. Research conducted

to compare these two institutions is reviewed. In addition, there is a brief ex-
amination of the current practices, teacher certifitation and preparation, facil-
ities, and staff support available to these institutions within the areas of math-

“ematics, science, and social science. Instructional research and examples of cur-

ricula are briefly discussed for each area. The concept of career education is

. presented in terms of its successful performance at this’ age level as well as the
‘ratfonale guiding its infusion into current mathematiés, science, and social sci-

,ence curricula. Finally, there is a discussion of” 1nfonna1 and adjunctive educa-
tion and their saliency for early adolescents.

: Before turning to these detailed treatments, it is well to consider the gen-
eral fit or lack of fit between formal instruction at the middle/junior high
school level and the particular needs of early adolescents:* In the first part of
this paper, early adolescence was characterized as a perfod: of growth and change,

.and 'of great variability among learners. The period brings rapid physical growth
the onset of puberty, the beginning of new cegnitive abilities, participation in
a broader social context, increasing importance oﬁ.peer affiliations, and greater
sensitivity to the political and ethical aspects of ‘events.  Moreover, these
changes proceed at very different rates for d1ffereht individuals. : :
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Because of these changes, middle/junior high schools face a special chal-
“lenge. . The adolescent growth spurt challenges-the schools to prqyvide more op-

- portunities for physical movement and “letting off steam.” The onset of pu-
berty brings needs for information, and for opportunities to develop a self- .
image through interactions with peers. Cognitiye changes during this period
equip some youth for more rigorous and abstract inquiry in mathematics and the

- sciences, and-the schools are challenged to respond with suitable curricula. - At
the same time, vther early adolescents will not have attained these abiTities,
and must be provided differential instruction. As social awareness increases,
early adolescents may call upon the schools for the.first time to provide experi-
‘ences relevant- to the world outside the school, including the world of work.

" Youth struggling to attain a personal identity may be especially needful of op-
portunities for conmitment, and during this period some may'be especially vil-
nerable to the dangers of overemphasizing competition and achievement. .

' In.addition. to the diversity of physiological,: intellectual, and social
ngeds of early adolescents, middle/junior high schools are challenged to respond -

_to the diversity of a pluralistic society, in-which students from different cul-
tural groups may bring their own needs and expectations to the schopl setting.

In. response ‘to these needs, the 'schools ‘are- called upon to offer increased
diversity in both curricula’and instructional approaches. Meaningful, relevant

_1earning-experiences should be provided, including experiences in settings out-

“side the school walls.. The remainder of this document describes the context -
presently provided for early adolescent learners. :
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» " Formal Public SchooT Instruction for'Eanly Ado]escents

Various adm1n1stratﬁve organ1zat1ons are d1st1ngu1shed rimarily by the
range of ages and grade -levels served in a single school. udents between the
ages of ten-and fifteeh are enrolled-in either a more. traditional JSchool organi*-
zation where elementary ‘school is .followed by junior high school- .or they move
into a middle school-and remain until grade nine. Each of these two types of

- schoo] organization will be descr1hed

Jun1or High Schoo]s The Trad1t10na1 Pattern ~ " ’

The junior h1gh schogl has been the most typ1ca1 Kind of school serving the
ear]y adelescent. A variety of reasons for, the development-of junior high schools
were set _forth during the first: few decades of their existence, in¢luding: the re-:
quirements of the labor market for more adequately prepared laborers, as well as’
concern for the unique psychological and social needs-of preadolescents. Hurd
(1970) discussed thesé.needs in detail, c1t1ng,f0r example, concern.:that junior
high school students be isolated from the mores of high schodl students; keeping
dropout-prone pupils until the end of ninth rather, than. the end of eighth grade;
and reducing crowding in elementary school bu11d1ngs In the next section, a brief.
historical descr1pt1on is-presented of Jun1or high school sciénce, mathemat1cs,
-and social science curricula.

‘Science;-mathematics, and social studies in the junior h1gh The sciénce, '°
mathematics, and social studies taught in junior high schools were either an ex-
tension of the elementary school curriculum, or "watered-down" versions of high
school curricula. These curricula were genera]]y not focused on the-special needs
-of early adolescent learners. By the mid 1950's,. general science courses were
well established in grades seven through nine, but Tittle additional coursework
was offered. A United States Office of Educat1on (USOE) report cited by Hurd
(1970) showed that as recently as 1963, grade seven, .eight, and nine science was
confined almost solely to.general science courses., taken by about two- thirds of
the students. These courses were almost always textbook based, with laboratory

. work not uncommon,. but teacher demonstrations more typical. The courses were gen-
erally not designed to synthesize elementary school experiences, but rather con- °
tinued a pattern of topical coverage. The USOE report recommehded implementation
of more foundation courses (e.g., physical science, earth sc1ence or life sc1ence)
to prepare students better .for high school coursework '

) Prior to the mid 1950's, elementary and junior high schoo] mathemat1cs cur-
ricula tended to emphasize rote application of computational skills. Tn the mid

//J950 s, "modernh mathematics" programs emphasizing logical structure and abstract
principles were first develgped (Riedesel and Burns, 1973). Since the mid 1950's,

2 computation, fractions, and’ "decimals are still at the core of e1ementary mathe-
matics instruction, but with increased emphasis on student ‘exploration, discovery,
and inductive approaches (Suydam and Osborne, 1977). Geometry and aTgebra appear
earlier 1in the curr1cu1um, elementary-algebra frequent]y being taught in the .
‘eighth grade. -

Social studies instruction in Jun1or high schools prior to the mid.19250's is
more difficult to characterize than science or mathematics. Shaver “and Larkins
,{1973) report that in the early part of -the century the term "social studies" had
been applied to the history and geography instruction of-the 1800's. More re-
cently, many social studiés curricula-were based on citizenship education. In
the 1960's, a few curricula were developed which focused on the concepts and em-
pirical content of the social sciences.. Wiley and Race (1977) summarized typical
social studies course offer1ngs for the period 1955 through 1975. At-the fifth




grade level, American or'United States history.is the most typical cou}se offer--
ing throughout .the entire twenty year period. The most typical courses offered
in grades six and seven have been studies of different cu es. United States
\gr,American,history has consistently been .taught in grade eight. -
: _ This very brief review boints out tha' similarity of the junior high curric-
“ulum to the departmentalized curriculum of the senijor high school. The tendency
. for the junior high school to be a-"watéred down" or diminutive version of the
high school has produced much criticism “among educators. Some of these dissatfis- -
«'factions are presented below. - b : : ‘ , .
Dissatisfactions with the Junior High'School.
AR : - ) . :

- Many educators have become dissatisfied with the traditional grade seven¥
eight-nine junior high .school organization. By the mid-sixties, the trend toward
earlier onset ‘of puberty had proceeded to the point-where the early adolescent
period was better characterized as spanning grades five through eight than seven
through ‘nine (Fielder, 1978; Eichhorn; 1966). Junior high schools that were typ- .

~ ically patterned-after high schools had failéd to address the special needs of
youth undergoing the physical, social, emotional, and cognitive changes of early

' adolescence. For these reasons, it has been suggested that students be educated
in a setting that facilitates the transition from childhood to full adolescence.
This dissatisfaction was one of the reasons for the emergence of middle schools
lglthe mid 1960's. : o 0

The Middle School: A Propogé} for a New Organizational Alternative -

- MiddTe schools typically include grades six through eight, but could include
grades as low as five or as high as nine. They theoretically attempt to meet the
‘unique needs of ear]y‘ado]escents'py providing an institution which has an integ-
-rity distinct from that of the elementary or secondary school. The Middle School

Associatioh reports that of the roughly 10,000 schoals serving grades five through
nine, 4,006 are middle schools, most of the remainder are probably junior high
schools. Stradley (1971) discussed ways in which the middle sch&ol can overcome
" the deficiencies .of the -junior high school in serving the needs of early adoles-
‘cent youth. -He emphasized the importance of maintaining flexibility in ‘the middle
school curriculum, and argued that !'such programs as team teaching, independent -
study, continuous progress, individualized programming, and leveling must be con-
sidered important aspects of the middle school...Instruction based on flexible
group sizes can be particularly effective at the middle school level" (p.47).
‘In-practice, while various distinctive instructional organizations, e.g. team
teaching, have been implemented in many middle schools, it is difficult to spec-
ify-just how functioning middle schools as opposed to junior high schools serve
as institutions uniquely responsive to the special needs of early adolescents.
The potential of the middle school to serve early adolescents' needs. In
the 11terature on middTe schools a number of ideal characteristics are mentioned.
These characteristigs reflect the philosophy of educational practitioners as to
the kind of schooling which should be provided for early adolescents. - It should
be noted that these characteristics could be, found in junior high schools, as well
as middle schools. Furthermore, the presumption that presence of these charac-
teristics is .of benefit to early adolescents requires further research. A list
of ‘these characteristics is found in a research brief by Educational Research Ser- -«

vice (1975): = . .

.- eﬁphasis on guidance and human relations
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" - emphasis on affective educatidn.as well as subject matter
- emphasis_on 1nd1v%dua]iz¢d.instruction and independent study
- less embhasis onlcbmpetitive4inter$cholastic-athletics

.a_less emphasis ‘on sophisticated socializing such as night dances
and dating " - ' .

- exploratory courses aﬂd activities to help students develop their
own interests .

- interdisciplinary teaching teams

- each student has one "home-based" teacher who gets to know that
student really well

. >~ . f4 —_—

"= diversity in teacher certificatioﬁf??;;:;ding teachers trained at
the elementary level, who may be more child-centered, and teachers
trained at the secpndary level, who may be more subject-oriented)

. / 3 4
- flexible scheduling . = —

- gradual transition from self-contained classroom to departmentaliza-
tion : . s B '

. The features listed above represent components of -the "ideal" middle school.
The research on middle schools reviewed below indicates that "ideal" is by no
means the norm. Middle schools are often established out of purely practical
concerns, e.g. crowding of elementary. classrooms, and in practice there are prob-
ably no characteristics which consistently distinguish middle schools from junior
igh schools. In the following section a brief sketch is presented of curricular
offerings in gcience, mathematics, and social science in the middle school level.
Science, mathematics, and social studies courses in the middle school as com-
‘pared” to' the junior high Sthool. Systematfc surveys of middle schoo! curricula -
couTd not be focated, since standard. practice is tg.organize such data according
_to grade level, and only secondarily according to «8hoo1 organization. 'However,
on the basis of a collection of eight profiles of "typical" middle schoo¥y com-
piled by Stradley (1971), middle school course offerings in the areas of mathe-
matics, science, dnd social studies are quite simildr to courses offered in grades
~ seven through nine in a nationally representative sample of schools (RTI, 1977).
A1l eight of the middle schools required each of scierice, mathematics, and social
studies in all grades included, through grade eight. In grades five and six, only
- general science was available. General science was also most typical of grades
seven and eight, sametimes taught in conjunction with health. One school offered
an elective inatural Resources. Arithmetic and general mathematics were the
only mathemat#® courses -taught “in-grades fjve, six, and seven, with algebra some-
times available in the eighth grade. Social studies was taught often in conjunc-
‘tion with reading or English. - Civics anhd geography were taught in'grade seven in
-one school, which also offered geography and history in grade eight. ,
" McGlasson (1973) concludes that research has indicated no essential differ- -
" ences between the course offerifgs of middle schools and the junior high schools
-which existed prior to their establistment, except the possibly earlier introduc-
" tion of homemaking and technical arts. On the other hand, he suggests that middle




schools may have made greater use of innovations such as mini-courses, learning
. packets, independent studies, team teaching, continuous progress, individualized
@ instruction, and.unified curricular approaches. ,

There are two other important criticisms of the middle school movement. One
criticism is related to the expressed concern for improving the quality of edu-
cation offered to ten to fourteen year olds. Alexander (1969) asserted that many
middle schools are opened for solely administrative reasons such as dealing with
overcrowding or advancing racial integration. Moss (1969) pointed out that male
teachers, who enjoy working with seventh through ninth grade students, may be
more reluctant to work with students in grades five through eight. In the light
of this, opening middle schools may cause male teachers to move into the second-

- ary schools. : .
’ The effectiveness of the middle school’cannot be determined through the use
of Tists of ideal characteristics. The remainder of this section of the report

will summarize same of the availabTe research..

Research on the Effectiveness of Middle Schoo]si -

Two studies reviewed by Lipsitz (1977) may have implications fdr school or-
ganization. McPartland and Epstein (1973) at the Johns Hopkins Center for Social
Organization of Schools have examined the effects of open enviromment (defined by
variety of activities permitted, individualization, and student participation in
selecting assignments, monitoring progress, and setting goals) on 7,000 children
in grades four, five, six, eight and eleven in thirty-four schools. The investi-
gators examined variables including reactions to schools, decision-making, self-
reljance, and standardized achievement test scores. Results suggest that eighth
grade students demonstrated an overall positive benefit from attending open
schools. The positive effects are strengthened as studénts stay in the environ-
ment longer. Results obtained by McPartland and Epstein in support of open

- schools for eighth graders were substantially stronger than results at the sixth

- grade level. This is of significance,. given that many more such programs have °
been devised for sixth grade pupils than for eighth graders. The contrast be-
‘tween findings at these two age levels within early.adolescence also points to
the great heterogeneity of this period, and highlights the necessity for schools . -
to attend to the specific needs of-youth at different points within the early ado-
lescent period. : . ‘ '

The second of the studies Lipsitz reviews bears upon the desirability of
grouping grades six through eight rather than grades seven through nine in a single
building. Simmons, Rosenberg, and Rosenberg (1973) have studied self-image during:
the early adolescent period. The researchers concluded that this was a period of
extreme ‘self-consciousness and changing body image, and that a definite disturb-
ance in self-image occurs during this period. The age of twelve) j.e. the period
between the twelfth and thirteenth birthdays, was found to be especially critical,
and problems were exacerbated by a break in schooling patterns between the sixth
and seventh grades suggesting that middle schools might be better matched to the
developmental patterns of early adolescence. :

Educational Research Service- (1975) reviewed nineteen research studies that
examined middle school students, parents, and teachers. . These studies generally
did not employ rigorous experimental designs, and many appeared to suffer various
methodological flaws. In spite of these weaknesses, the body of- studies as a
whole offers some insight into the effects of-middle school versus traditional or-
ganizations. ' ‘ . -

Achievement and attendance. Five studies compared the achievement of middle
school students with that of sfudents of more traditional settings. Of these five -
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studies, three reported results that slightly favored middle school students
(Case, 1970; Evans, 1970; Trauschke, 1970). Case (1970) found that in reading
achievement and mathematics averagéagains over one school year were significantly
greater for fifth grade middle school pupils than for fifth graders in an ele-
mantary school, as measured by standardized achievement tests. Evans (1970)
found a mixed pattern of results when comparing eighth grade students.in two mid-
dle schools versus two junior high schools. Total scorgs on.the lowa Tests of
Basic Skills showed no significant differences between the two organizational
patterns, but middle school pupils did attain higher scores opn reading and study
skills subtests. Trauschke (1970) found scattered statistically significant dif-
ferences on subtests of the Stanford Achievement Test favoring seventh and eighth
. grade pupils in a grade five through eight middTe school to those in a comparable
‘- junior high school. No differences between fifth and sixth grade pupils and their
‘counterparts in a traditional elementary school were found.

Results of.these studies are d%ﬁficu]t_to generalize, becausé of the wide
variation in middle school and othé¥*programs. Two other studies reported found
no significant differences between middle school and other organizations. The
appropriate unit of analysis in studies of this kind would be the school, rather
than the pupil. - Taken as a whole, this research does not support the contention
"that measured achievement in middle schools is superior to that under other in:
structional organizations. Since the distinction between middle and junior high
schools is §o0 vague, it is not possible to attribute either failure or success to
any specific school characteristics on the basis of these studies. ““ -0

Two comparisons of attendance at middle schools versus other schools were re-
ported. Onre'was a part of the study by Evans cited above and the other was a
study by Mooney (1970) that employed the same middle schools as.the Trausche study.
Evans found no significant difference in attendance rates between study and con-
trol schools, but Mooney found strong differences favoring the middle school.

~ Self-concept and attitude. Nine studies were reviewed that compared the
self-concepts and attitudes of students in middle schools to students elsewhere.
The pattern of findings in this area was even less clear than for attendance and
achievement, Three comparisons showed small but statistically significant dif- -
ferences favoring middle schools, four were unfavorable to middle schools, one
study showed no significant differences, and*one showed mixed results. Individual
studies used a wide variety of instruments with numerous subscales, and no clear
pattern characterized results across schools or across grade levels. Accordingly,
individual studies will not be listed. Taken as a whole, these studies indicate
only that middle schools may, but need not, be superior to other organizations in
promoting desirable affective outcomes. ' ' '

Teacher and parent attitude. Four . studies of teacher attitudes toward the
middle school were reported. One of these, by Gatewood (1970), was noteworthy in
that surveyed teachers were sampled from middle and junior high schools in-five
states, providing more of a basis for generalization of the findings.’ Gatewood
developed a survey instrument that described thirty-nine functions of education
at the middle school/junior high level. It included such functions as: guidance,
transition from elementary to secondary education, provision for exploratory anal-
ysis, etc. Respondents indicated to what degree these functions were accepted
and implemented in their schodls. - Although there were several differences between
middle school and junior high teachers, when respondents rank-ordered the functions
“from most to least accepted and implemented, the rank order$ for middle and ju-

nior high schools were highly associated. In general, junior high school teachers
- indicated greater acceptazce of goals, but middle school teachers indicated a
higher degree .of implementation.* The other three studies of teacher attitudes
showed mixed results. A1l three were confined to teachers within a single school
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district. One of these studies also reported comparisons of attitudes among
parents’ of children in middle versus junior high schools toward their children's .
schools. Results were very similar.for the two groups. "

Comparisons of administration,. organization, and curriculum in middle schools
versus junior high schools. Eight studies in this area were reported.’ Most of
these (five) Ted researchers to conclude that "middle schools and junior high
schools were more alike than different" with regard. to organization and curricu-
lum. Results 9f the remaining three studies were mixed. Gatewood (1970) noted
that the middle schools in his sample had been formed more often out of adminis-
trative necessity (to.reduce,overcrowding) than out of a desire to implement edu-
cational innovations. : .

Summary

There are differences in the philosophy of the middle school and the junior
high school, but the practical distinction between the two is unclear. While ju-
nior high schools geénerally encompass grades -seven through nine, and while middle
schools serve vdrious gradespans in the range from five through nine, curriculum
and instructional practices may be quite similar in the two settings. The vari-
ability among gchools is greater than the differegce between the two school types.

Given the lack of distinction between midd gikschools and junior high schools,
the failure of research to establish the superiority- of one or the other is not
surprising. Studies in which specific characteristics of schools were more care-

fully identified might provide more useful results.

Implications

®  Early adolescence is a period marked by dramatic physical, cognitive and
emotional changes. For most youth, one or more transitions in patterns
of school organization will also occur during this period.  Along with
these organizational changes (e.g. moving from the elementary school into
the middle/junior high school) comes an increase in the rigor demanded by
science, mathematics and social science instruction. The coordination of
changes within the learner and changes in instruction is an area of needed
research. o

L The nature and purpose of science, mathematics and social sciencé instruc- -
- tion at the middle/junior high school level needs to be evaluated in the
context of instruction from grades K through twelve and beyond. ‘The pro--
vision of relevant, motivating instruction at this Tevel may.be critical _
in encouraging further study and ultimate career selections in these areas.

@ A specific review of science, mathematics, and social science practices
and curricula in middle schools and junior high schools would be useful.

@ Research on middle versus junior high school organizations does not con-

+ siStently favor either type of school. This suggests that a more useful:
focus for research would be the outcomes of specific curricula and/or in-
structional practices, regardless of the type of school in which they are
implemented.

&
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Teacher Preparation ahd Certification

Stradley (1971) pointed out the lack of professionally trained middle
school teachers, a problem that has plagued junior high schools as well. Many
. middle school and junior high school faculties include one group of teachers
" with elementary school training and experience and another group with-secondary
school training and experience (George, McMillan, Malinka, Pumerantz, 1975).
There.are only a few teachers at this level who have had both elementary and
secondary training and experience.- Thus, most of these teachgrs see themselves
as either "secondary" or "elementary" teachers with no strong identification
to the intermediate grades. ' :

The National Center for Education Statistics (NCES) has published infor-
mation on the training of junior high school teachers. According to NCES
figures (NCES, 1975) a total of 592 bachelors degrees, 123 masters degrees,
and no doctorates were granted in junior high school education in the United
States in 1971-1972. These degrees were awarded by a total of 39 different
institutions. About one-third of the bachelors degrees and half of the
masters degrees were earned by men. More recent data indicate that even

. fewer degrees are now being awarded in this area (NCES, 1978). In 1975-1976,
only 255 bachelors: degrees, 105 masters degrees, and no doctorates were .
granted. These degrees were awarded by 37 different institutions. Comparisons
between the 1971-1972 and 1975-1976 data should be made with caution. The data
may indicate a decline in interest in obtaining certification for junior high
school teaching, but other explanations are also possible. First, declining
enrcliments in colleges of education have led to reductions in numbers of
degrees granted. Second, there -is little overlap between the 39 institutions
granting degrees in 1971-T972 and the 37 institutions granting degrees in
1975-1976. This may suggest that reporting of these statistics was somewhat ”
incomplete. : ' _ _

While NCES has not published information on middle school certification,
7 number of other surveys are available. The surveys summarized below were .

conducted by individual researchers studying the middle school movement.

These are concerned with middle school certification requirements recently
established in many states, rather than numbers of professionals being trained.
The first national survey of middle school certification patterns was conducted
by Pumerantz (1969), who reported that official certification requirements

for middle school teaching had been established only in the states of Nebraska
and Kentucky. Nine other states were in the process of planning.new certifi- |
cation requirements (see Table 2). George et al (1975) indicated ‘that between
Pumerantz' survey and 1975, a number of important actions occurred in the
middle school movement. First, the number of middle schools doubled, with the

" middle school pattern of organization becoming predominant in several states. .-
In addition, the National Middle School Association developed, and state
associations were formed in at least eight states. Given these changes,

George et al (1975) conducted a survey of the fifty states to document any

further changes in certification or teacher training. Results of the survey
showed that forty-seven of the fifty states had officially recognized (through
their state departments of education) middle schools in operation. The three
states that did not have officially recognized middle schools actually had -
schools that considered themselves to be middle schools. In 1975," only eight

of the fifty states reported a teacher's certificate specifically for the

middle school (George et al,” 1975). These states accommodated teachers who

were already placed in middle schools prior to adoption of the state certificate,
allowing them to teach in the middle school with either an elementary or secondary
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- certificate. So, in the eight’ states ‘that had adopted a m1dd1e school cert1- o
‘ficate it was not really, a mandatory condition for placement in middle schools.
Typ1ca11y, teachers with elementary certificates could ‘teach yn grades five
antd six in.the middle school and teachers who had secondary certificates =
could ,teach in grades seven and eight, but only in the subject areas for which
they were certified. Florida proved to be an interesting variation. Teachers
who had ‘a secondary certificate could teach in their subject area in a]] grades
seven through twelve, regardless of whether the school was called a Junior :
high or middle school. However, a teacher with a middle school certificate
could teach only in recognized m1dd1e schools. Obviously, this limited job
opportunitiks for individuals certified as.middle school teachers. Six of
the eight states with middle school certification required a subject matter
spec1a11zat1on similar to that for secondary school certification. In these
six states the middle school tertificate is valid only in the area of speciali-
. zation. For “the remaining two states the school certificate is valid for all
subjécts taught in the middle school. This approach facilitates interdiscipli-
nary instruction. :

Referring to Table 2, in 1975 there were fourteen or fifteen states that
planned to undertake middle school cert1f1cat1on‘or at least had .the issue
under study. In Colorado an administrator's certificate for middle school was
adopted The certificate required a master's degree plus fifteen semester hours
in Middle School and/or Junior High School courses, ag well as three years of
appropr1ate teach1ng experience. Nine other states ggre cons1der1ng similar .
plans in 1975. = A11 other states considered their cuyrent administrators' '
certificates td“be adequate. The only state that adopted certification for
special personnel was Montana. This included certification for physical edu- -
cation -teachers, music teachers, and other special teachers. No other states
were considering similar action. .

Data in Table 2 on the -number of states with middle school certification
procedures in 1978 were obtained through persona] -communication with the
Middle School Resource Center. As shown in Table 2, there has been an increase
from two to thirteen states w1th middle school cert1f1cat1gn in the years since
1968.

Teacher education 1nst1tut1ons have reflected the 1ncreas1ng need for
. middle school teachers through the development of preservice programs as well
as university courses. In 1975 nineteen states reported some activity directed
toward middle schools in their universities. The level of activity ranged from
one undergraduate course on the middle school to an entire degree program.

Implications

] The unique educational needs of ear]y adolescents call for teaching

. professionals especially interested in and trained to work with this
age spap. The normal, healthy majority of early adolescents as well as
those with spec1a1 d1ff1cu1t1es should be served by persons with such
tra1n1ng {

e Historically, such training has not been widely available, and most teachers
have specialized in either elementary or secondary school 1nstruct1on

e ' Preservice and 1nserv1ce programs may be especially he1pfu1 to middle/
junior high school science, mathematics, and social science teachers who
were not trained spec1f1ca11y to work at the early ado]escent level.
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N 'a) _ Staff Support
) . sl ) .

To instruct effectively, teacheéis require resources of many kinds. These
include not only curricular materiald, but also equipment and expendible sup-
plies and personnel resources in‘the<form of- supervisors and/or classroom aides.
If teachers are to remain abreast of ‘new instructional technologies, thgy also
require information about new teachiny methods and curricula. This section pre-

-sents data on support services provide . and needs perceived by middle/junior
high school teachers of science, math atics, and the social sciences.

Sources of Supervision and Curricular Information for the Classroom Teacher

Important“éourcek;bf staff suppoft»for classroom teachers are state and di?rf—

trict supervispgs, as well as principals and department heads. Data collected {n
- @ variety of studies sudgest that there are few supervisory personnel and inad
quate gissemination of curricular information at all grade levels.

The RTI suédvey (RTI, 1977) documented that many states have fewer state-wide
subjectyarea co ndinators than previously. Nearly two-thirds of local school
districs’ do no¥ employ supervisors. Results from the district level question-
naires dged in_khe RTI survey indicated that roughly thirty-three percent of the
respondents -ha Jhever seen federally developed.materials in mathematics and the
social‘§§2§n66:'-anﬂ‘rough1y thirteen percent had never seen federally developed
science ‘eirrictYum materials.: In addition, nearly seventy-five percent of the
principals survgyed perceived themselves as "not well qualified" to- supervise
mathematigs ‘and “science. : o _ : )

"~ Given such Anadequate support from the school, district, and state levels,

it is not surprjging that "other teachers" were reported to be a major source

of information.gn curriculum materials by fifty-seven percent of the grades

seven through nthe %eachers surveyed for the RTI document. College courses were
reported to be a major source of #nformation by fifty-four percent of the respon-
dents. Only eighteen percent of the grade seven through nine teachers found lo-
cal insesgice “offelings to be of value. Even fewer saw the principal as a major
Fnformation SOurdg. . : - ‘

Aides to ASSistﬁ%igwtlaséroom Teachér.

o

'4“} r\/ . 4;
More stafﬂ‘fa"assist in the classroom are seen as a major need by classroom

teachgr's. The RTI (1977) survey reported thatyin each of the areas of science,

math¢ma§iq.‘ and social sciences, the lack of availability of lab assistahts and/

or paﬁa: sionals is rated as -a major problém%by teachers.

3 £ ‘
Facilities, Equipment, and Supplies

' Teachers reported in the RTI (1977) survey that they needed or would use if
available a wide range of facilities, from weather stations and greenhouses to
calculators or additional small-group instruetional space. The following results
indicate the need for increased expenditurek. These results are representative
of needs and/or conditions reported by Jjunior -high school teachers.

Fewer than fifty percent of the grade seven through nine schools surveyed _
reported specific budgets for science equipment and supplies, and these averaged
$9.01 per ‘student. For.grades four through six, roughly one quarter of the schools
specifically budgeted science equipment and supplies, the per pupil average bud-
get being $4.22. In the area of mathematics, over twenty-five percent of the
grade seven through nine mathematits teachers reported that calculators were

3
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needed but not available. The principal need expressed by social studies teachers
was for increased space for small group instruction. o '

\ Utilization of Federa]iy Funded Curriculum Packages

As part of the RTI survey, principals were asked to list federally funded
curricula in science, mathematics, and social studies in use in their schools.
Results showed that twenty-two percent of grade seven thrrough nine schools used-

~at least one mathematics curriculum package, the average being .6 such packages.
Thirty-nine percent of the grade seven through nine schools used at least one
federally developed science package, the average being 1.6 packages. Thirteen
percent used at least one federally developed social studies package, and these
schools averaged 0.9 such social studies curricula. : -

The'Neéd for Increased Inservice Programs

Schools and districts generally appear to be providing little-inservice sup-
port. . Hofman (1976) reports a survey of middle/junior high school Sscience
teachers conducted for the National Science Teachers Association. Ninety-seven
percent of those responding had not been trained for work at the junior high
school level. . Many teachers expressed a desire for more local workshops -through
the National Science Teachers Association. Osborne (1977) noted that as numbers

- of supervisors decrease, the school districts lack the capability and the resources
-for inservice education, which further underscores-the need for increasing inser- .
' vice education programs.. Osborne (1977) also reported that thirty-five percent
of a sample of mathematics supervisors estimated annual expenditures exclusive
of salary for teacher inservices at less than one dollar per teacher. Less than
twenty-five percent of the sample of mathematics supervisors estimated expendi-
- tures at over $5.00 per teacher.

Implications

®  There is-a critical lack of current information among middle/junior high -

‘ school science, social science, and mathematics teachers. As traditional
information sources such as curriculum supervisors and statewide coordi-
nators have became less common, the importance of curriculum information
dissemination via teacher centers, workshops, and inservice education activ-
ities has increased. -Only limited data are presently available on per-«
ceived teacher needs and information sources specific to the early adoles-
cent period. . w l

-0 PoJicyhakers in local educational agencies may need more information on
requirements for equipment and supplies to teach science at the middle/
junior high school level so that more realistic budget levels might be
attained. ~ , C ~ ,
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".Science, Mathematiés. and Social Science Instruction for Early Adalescents

This section describes instruction for early adolescents in the three con-
tent areas of science, mathematics, and social .science. Instructional practices
. and related research in each of these areas are described, and following each

description implications are drawn.. .. -

Current Science Instruction for Ea;[j3Ad01escents

At the intermediate grades in the mid 1950's, science instruction was largely
textbook bound. Emphasis was on learning facts, and texts were used to cover a
large body of content. In the early 1970's, there was a tendency to reducé the
amount of content to allow for more in-depth treatment of the material, less re-
Tiance on the text, more "hands on" science, and better content organization. A
greater variety of materials came into use (Helgeson et al, 1977). Current con-
- cerns such as "pollution, natural resources, and energy" received more attention

in recent curricula, as did the concepts and processes of science, attitudes to-
ward science, and laboratory experiences. - - ‘ _

. More recent data on the actual degree of utilization of various materials in
the classroom are difficult to obtain. However, there are some lgdications of a
trend in the past two or three years back toward greater reliance on the text,

"more factual content, and less "hands on" science. Perhaps due. to increasing con-
cern for basic skills and/or due to financial constraints, a shift toward more
reading, and less laboratory experience, and fewer field trips was reported to
characterize recent junior high school instruction (Stake, 1978). Stake has also
suggested expense, discipline problems, and emphasis on tested outcomes as factors
contributing to a general reduction in laboratory work. ‘

~ Stake ?1978) presents data suggesting that science instruction is viewed as-
serving different functions in the elementary and secondary curricula. For the
elementary school teacher, science is of secondary academic importance. It should
be fun for pupils of all abilities, and should give slower pupils a chance to par-
ticipate. In the high schodls, science courses are seen as difficult, and acces-
sible only to the intellectual elite. This may be because of the mathematics
preparation required for chemistry and physics. - Biology is taken by the majority
of high school students. The shift in attitude from science as fun in_elementary

-school to science as difficult and demanding in high.school could help explain the
substantial attrition in science enroliments after hinth or tenth grade biology.

_ In grades six, seven, and eight an average of twenty-two to twenty-eight
minutes per day are devoted to science instruction according to Helgeson et al
(1977, p.32). RTI (1977) reports student use of hands o materials at least once
a week in sixty-one percent of grade seven through nine science classes. Lec-
ture, discussion, and individual assignments were reportedly used at Teast weekly
in seventy-eight,.ninety, and forty-seven percent of grade seven through nine
science classes, respectively. On the average, grade seven through nine science
students speng forty-nine percent of their time in whole-class insteuction, thirty-
five percent working individually, and the remaining sixteen percent working in
small groups. Small group work would be a typical pattern for hands on science.

According to the RTI (1977) report, ‘forty percent of grade seven through nine

science teachers considered inadequate student reading ability a- serious probTem.
Large percentages of teachers also regarded as serious problems (1) lack of ma-
terials for individualizing instruction (twenty-seven percent), (2) inadequate
facilities (twenty-six percent); (3) insufficient funds for equipment and supplies
(twenty-four percent), (4) large class sizes (nineteen percent), and:(5) lack of
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student interest (nineteen percent). ’

Instructional ReSearch in Science

In determining what.is known about science instruction and the early ado-
lescent, three recent summaries of research in science education were reviewed
_ (Rowe and Deture, 1973; Herron, Jaus et al, 1975; and Malinson, 1977). Only

" those findings relevant to early adolescence are discussed in:this document. .
It should be pointed out that these reviews were chosen becalse they were the
most recent available, but each summarizes research conducted during only a sin-
gle year. Therefore, the conclusions drawn relate to the most current concerns.
While a substantial body of literature on this age range has appeared in recent
years, it constitutes only a small proportion of the studies published (Ayers,
1974). Many important studies have also included either older or younger chil-
dren. Accordingly, a few studies appear in the following review that were not
concerned exclusively with early adolescents.

Research based on the Piagetian model. As described in Part I of this doc-
ument, some youth begin to attain formal operations during early adolescence.
Thus, science instruction during early adolescence can make more effective use .
of logical operations, critical thinking and heuristics than science instruction
for younger children. MNumerous studies have appeared examining the incidence of .
formal operations,at different age levels, the relation of formal operations to
academic achievemept in science, and the efficacy of direct instruction in logi-
cal abilities. In general, research indicates that a large proportion of early
. adolescents are still at the concrete operational lével (Kavanaugh, 1973; Chiap-
petta, 1975; Abramowitz, 1975), and that attainment of formal operational abil-
ities is related to science achievement (Sayre and Ball, 1975). ,

Studies of direct instruction in logical abilities have generally reported - .
positive results. While these studies have demonstrated that early adolescents °
‘can learn to apply logical operations in performing specific tasks, these studies
do not imply that such learning would transfer to a broad range of situations. .
Hadar (1975) used concrete materials to train fifth graders to -distinguish valid
syllogistic patterns from-the fallacious patterns of Affirming the Consequent
and Denying the Antecedent, and reported significant achievement gains. Quinn
. and George (1975) reported success in teaching hypothesis formation to sixth

‘graders. Walding (1975) reported success in teaching classification to seventh
* graders. Nous and Raven (1973) examined the effect of Piagetian-based struc-
tured learning experience on children's correlative thinking about biology, and
_found that while ninth graders did benefit-from the training, results were doubt-
ful for fifth and seventh graders. Hammon and -Raven (1973) studied the impact
of using a structured set of exercises to help sixth and eighth graders learn
tasks involving four logical operations. - Results indicated that students who
received instruction on similar tasks performed better .on the criterion measure,
_with eighth graders benefitting more than sixth graders. Their conclusion was
- that students at the formal level can profit from such training. There is also
evidence that the SCIS science program helps to develop conservation of perim-
eter, weight, and volume (Hanson, 1973), and the ability to explain compensating.
variables (Linn and Thier, 1975). o

 One noteworthy study by Golshan (1973) employed a -clinical method similar’
to Piaget's;to investigate one eleven year old girl's thought processes about phys-
ical pHenogf&. The study lasted three months.  Results showed that the child had

a cohereghif®elf-consistent and interwoven structure that guided her explanations.
This types##Study would shed. more 1ight on how to present.content and instruc-

- tion welT'sﬁitéaﬁto children at particular developmental levels.
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Studie$ of ‘instructional methods. One instructional method which has been
widely. investigated is the use of behavioral objectives, -that is, students are
informed prior to instruction of what they are expected to learn. None of the
research reported in the three reviews on behavioral objectives dealt specific-
ally with the middle/junior high. schodl level, but findings offered no firm
empirical basis for the use of behavioral objectives at other levels:

" » . Research on the use of advance organizers has also shown no consistent
effects (Barrow, 1974; Lucas and Fowler, 1975). One related study by Wilson
(1973) examined the effects-of generating hunches upon subsequent search activ-

ities in problem situations. A sample of forty-five nine to eleven year olds
observed a "discrepant event", and one-third were required to produce hunches
concerning the solution.of the problem. The pupils who generated hunches out-
performed a group which read a list of hunches, and a control group, in classi-
fying a list of solution procedures as to usefulness. The reviewers ‘(Rowe and
Deture, 1973) suggested that the activit generating hunches may have served-
as an advance organizer. . - '

Studies of general instructional approaches (e.g. mastery learning, indi-
vidualized ‘instruction, or instructional pacing) offer no strong support for any
one approach: Okey (1974) investigated mastery learning, using eighteen K
through eight inservice teachers. Mastery learning is a method of organizing
instruction developed by Bloom (1976) in which one to two week units of instruc-
tion are followed by brief tests of the content just covered, and "feedback and
correctives" are used to assure that all or almost all pupils attain mastery be-
"fore proceeding to the next unit. It has been found to be most successful with
mathematics materials which are highly structured and sequentially organized.
After receiving training in.mastery learning, each teacher taught one class
using the technique and another not using it. Results showed no advantage for
either method, but teachers were more favorable toward the mastery learning ap--
proach. Two ‘studies of science instruction contrasted the ISCS curriculum to
traditional courses. Stallings (1973) contrasted "individualized" (ISCS) versus
more traditipnal instruction for students in’‘grades seven through nine. No dif-
ferences were found at the seventh.and eighth grade levels, but in grade nine,
differences favored the non-ISCS group. Gabel (1975) studied instructional
pacing using ISCS materials at the seventh grade level. The strategies con-
trasted were 1) giving students a deadline for the completion of each unit and

2) offering unlimited time but holding students to a mastery criterion for each
unit covered. In addition, strategies of having students work alone versus in
pairs were compared. As might be expected, self-paced students covered fewer
chapters, but showed greater learning and retention on. material covered, than
. did teacher-paced students. Attitudes of the two.groups toward ISCS.did not
~ differ. , Among low-ability &tudents, those working with a partner showed better
retention than those working alone. One additional §tudy concerned the ISCS
curriculum. Atkinson (1973) found that eighth graders who were poor readers
were helped when ISCS instructions were presented orally. Few of the studies of .
general instructional approaches dealt with expository versus discovery methods
during the period covered by these reviews, and no studies were located con-
trasting these methods for early adolescents.
: Several additional studies of instructional method dealt with topics dif-
ficult to classify. In a study of duration of training and retention, Tomera
~(1973) found that students who Tearned an analytic style of inquiry in junior
high school retained this style into the twelfth grade. Use of a one day field
" trip to the Fernbank Science Center (Lucas, 1975) and outdoor laboratory inves-
tigations (McNamara and Fowler, 1975) were shown to have positive effects,
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especially on attitudes, for junior high school students.

Teacher questioning and wait time. Several studies of teacher verbal be-
havior in early adoTescent science instruction were reviewed. Most of these
studies dealt with questioning behavior and with the amount of wait- time that
followed. questions. Medoff (1974) performed a studg relating pupil verbal inter-
action with ability, self-image, and teacher questioning behaviour, using 221
seventh grade students. Four subject areas were studied. Some results were
as follows: 1) higher-level questioning and higher-level student reponses were

 more 1ikely in English and social studies than in.science and mathematics; 2)
verbal participation was not correlatéd with student reading ability or with
self-image; and 3) verbal participation in all four subject areas was 2.5 times
as great for males as for females. - :

~ Lake (1974) manipulated wait time following teacher questions in the pre-
sentation of threé SCIS science lessons to fifth graders. Increased wait time

.resultéd in more student:inquiry behavior and more cognitively complex responses.
‘Given the relation of wait time to student participation, a finding by Campbell
(1973) merits careful attention. Utilizing his method of analyzing chains of
teacher behavior, Campbell has found that junior high school teachers give less
response time to poor students. . : )

Attitudes toward science. - A number of studies have shown a decline in the

* attitude of Jjunior high/middle school students toward science. Beginning at
about grade six, students’' positive attitudes toward science diminish, and this
trend continues through the junior high years (Ayres and Price, 1975; Randall,
1975; Bohardt, 1975). Ayres and Price (1975) devised a science attitude inven-
tory and compared the attitudes of fdurth through eighth graders. They found
that fourth graders liked science better than eighth graders. The percentage
of fourth graders who believed science information would always be valuable to
them after graduation was fifty-seven percent, but only fourteen percent of the

- eighth graders concurred. Few students from either age group liked to read about
science at home. Fifty percent of all students liked field trips, but thirty-
eight percent had never been on one. Fourth and fifth graders had positive at-.
titudes, but sixth graders had many negative attitudes. MNevertheless, thirty- -~
seven percent of all the students prieferred science to other subjects. Randall -
(1975) developed an instrument to measure attitude toward sdience as a school
subject, science content, and science teaching. He surveyed a large sample of
eighth, tenth and twelfth grade students. A number of conclusions were formu-
lated, but the "highlight" of the study was that the attitudes and perceptions
of students at all grade levels toward science as a school subject were negative.
Finally, Bohardt (1975) assessed the attitudes of children in grades four through
eight toward process-oriented science programs. Fourth and fifth grade stldents
responded positively to process-oriented programs, but attitudes deteriorated
rapidly with increasing grade level. Still, there were more positive responses
than negative at all grade levels. Half of the fourth and fifth graders thought
science was fun, but this perception diminished significantly beginning with
sixth grade.

The overall decline in early adolescents'-attitude toward science is criti-
cal. Each-of the three studies reviewed above reported this decline and taken
"together they provide evidence of a phenomenon worthy of further investigation.

Teacher education. The research on preparation of junior high/middle
school teachers points to a strong need for improved teacher education at this
level. Although there are not large numbers of studies done on this topic, the
few there are have strong implications. )

_Lawrenz (1974) surveyed 344 practicing junior high and high school teachers.
the senior high school teachers rated themselves significantly higher Ehan did
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" the junior high teachers in the following areas: effectiveness of lectures,
knowledge of subject matter, career opportunities, and evaluating the effective-
ness of teacher performance in the classroom. The only area where the Jun1or
high teachers rated themselves higher than did the secondary teachers was in

the use of audio-visual presentations. Faber (1974) also conducted a survey of -
junior high and senior. high school teachers. He surveyed 475 teachers and
found. that when junior high 'school and senior high school teachers were asked

to rate the training they had received in science content and methodology, the
Jjunior high school teachers viewed their teacher tra1n1ng as much less adequate
than did the senior high school teachers.

Research on science education for special groups. There has been an in-
crease 1n the number of studies conducted on special groups sygh as the phys-
ically handicapped, bilingual students, and low income group One interesting
study was conducted on a sample of ten to thirteen year old deaf students (Boyd
and George, 1973). It was found that these students could improve their ability
to c]ass1fy objects by properties after engaging in science activities similar
to those in SAPA and SCIS. It is impossible to generalize any results from this
N 11terature, as it is just beginning to accumulate.

Implications of Early'Adolescent Science Research

L Research on the Piagetian model indicates that many early adolescents are
not at the formal operational level. Reliance of current science curricula .
on formal operational abilities should be 1nvest1gated New curricula or
supp]ementary mater1a1s may be indicated.

®  Numerous -instructional sequences have been used with apparent success to
teach specific logical operations or analytical procedures. These methods
appear to be most effective with children at the eighth grade level or
above. The lower limit of age for effective instruction of this type should
be determined, and ways to facilitate transfer to new materials should be
investigated.—.

~® Teacher preparation for middle/junior high school science is an area of
critical concern. \Studies indicate that junior high school teachers believe
their science content and methodo]ogy to be inadequate

] -_Deter1orat1ng attitudes toward science between the sixth and tenth grades
indicate that early adolescence is a critical period in maintaining and/or
deve]op1ng positive attitudes toward science. The possible linkage between
increasing rigor and/or decreasing relevance in science instruction and 1n-
creasing student disTike should be researched.

® The 1ncorporat1on of informal educational experiences, e.g. trips to mu-
seums, Z00s, planetariums, into the science curriculum is increasingly
advocated. Limited research indicates that youth Kave positive attitudes’
towards such activities. Research on other effects of informal education
and on the integration of such experiences into the curriculum is needed.

Current Mathematics Instruction for Early Adolescents

Instruction in mathematics is primarily determined by textbooks. In the”
great majority of classes, a single text is used, and "there is a vather firm
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adherence to covering the material in the text, although sections which teachers
do not consider important...may be ignored" (Suydam and Osborne, 1977, p.P-84).
Elsewhere it is stated that "the inclusion of ‘new math' content in the elemen-
tary school (K-eight) may be illusery" (p.P-35). According to the RTI survey,
students were reported to use hands-on manipulatives or laboratory materials at
least once a week in only twenty-one percent of grade seven through nine mathe-
matics classes. Corresponding figures for the use of lectures, discussion, and
individual assignments and quizzes were eighty-six, eighty-seven, seventy-four,
and seventy-four, respectively. Forty-five percent of grade seven through nine
matQematics instructional time is used in whole-class instruction, thirty-eight
percent in individual work, and seventeen percent in small group settings. In-
struction averages fortytgﬂp minutes per day for mathematics.. ot

Instructional Research in Mathematics

Only a small fraction of the research in the teaching and learning of mathe-
matics deals specifically with the early adolescent peripd. The studies reported
or referred to in this section were all} judged to bear significantly on middle/
Junior high school instruction, but it.was necessary to in¢lude a few studies em-
ploying older or yeunger pupils. = :

Research based on the Piagetian model. As indicated above, early adolescence
is often a period of transition from concrete operational thought to more formal
operations. Prior to this transition, the child acts to-order what is immediately
present, and can apply rudimentary logical operations in dealing with arrangements
of objects, but does not yet possess the adult capacity for abstract thought. The
emerging formal thought has been characterized as hypothetico-deductive, proposi-
tional, and involving combinatorial reasoning. Thus, this transition marks a
subsgantia] change in the mathematical ability of the early adolescent (Flavell,
1963). : )

‘ As reviewed .earlier, there has been substantial research on scientific rea-
soning during early adolescence. . Harrison (1969) reviewed eighty studies dealing
with Piaget's theory and: related them to mathematics learning and instruction.

He drew upon experiments reported by Inhelder and Piaget (1958) to argue that
adolescents at the formal operational level could avoid errors made by concrete
thinkers by applying the sixteen binary operations of formal logic to develop
systematic strategies. Youth at the forma] level were able to isolate the vari-
ables relevant to the solution of a problem. Harrison also describes a theory
of mathematics learning by Skemp (1958), supported by research with students

-aged twelve through sixteen. He found that the ability to form concepts and to
manjpulate them was highly correlated with mathematics achievement. Suppes and
Binford (1965) investigated teaching mathematical logic to bright fifth and
sixth graders, and compared their performance with that of college students.

The results showed that the upper twenty-five percent of this group could achieve
at a level approaching that of college students.

. Studies of instructional methods. One instructional method which has been
applied effectively in middTe/junior high school mathematics instruction is mas-
tery learning (Block, 1970; Collins, 1970; Kersh, 1970; Kim, 1968). As de-
scribed above, the mastery learning approach involves dividing course confent
into learning units, typically of one to two weeks duration, and testing at the
end of each unit to assure mastery before proceeding. Mastery of prerequisites
prior to beginning each learning unit is thought to be especially critical in
an area such as mathematics, where each unit of content tends to be highly de-
pendent on previous instruction. In each of the four studies cited above, a
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higher proportion of students in mastery learning classes than in control classes
\ attained criterion levels on subject matter tests, and the gaps between experi-

mental and control groups tended to increase on successive learning units.

Studies by Block and Collins also reported positive effects on attitudes when an
. appropriate level of mastery was maintained, ' '

Research has failed to establish the superiority of either ability grouping -
or whole-class instruction in mathematics. Wallen and Vowels (1960), and Gold-
berg, Passow and Justman (1966), in studies of mathematics ability_grouping with
early adolescent students, showed 1ittle difference in adjustment'ja achievement
related to grouping patterns. Davis and Tracey (1963) summarized vesearch .on

.intraclass grouping, and concluded that no one grouping plan is best. Another
somewhat related issue is whether. early adolescents learn mathematics better in
a departmentalized classroom or a self-contained classroom.. No differences in

. mathematics achievement scores between departmentalized and self-contained class-
rooms were found in studies by Finley and Thompson (1963), or Melfussel (1960).
In addition, there appear to be no differences in achievement for early adoles-
cents exposed to team teaching versus self-contained classrooms (Jackson, 1964;
Lindgren et.-al, 1964). It appears that organizational procedures have little
systematic effect on mathematics achievement (Riedesel- and Burns, 1973). As in
other areas, research on more clearly defined, more specific/ characteristics of
instruction might prove more useful.

Teaching strategies. There are many teaching strategies that have been uti-
Tized with early adolescents. One of the most researched has been the discovery-
oriented teaching approach, which is often contrasted with an expository ap-
proach. . Worthen (1968) obtained results comparable to findings of other such-
comparisons: . the retention and transfer of the discovery students was better
than the expository group. However, the expository group had better immediate .
recall. Price (1965) investigated the use with tenth graders of materials de-
signed to teach the transfer of critical thinking to non-mathematical materials,
in conjunction with a discovery approach. He reported that discovery materials.
and transfer materials were mutually enriching, and their use resulted in af-
-fective as well as cognitive improvement over-a control group exposed to tradi- .
tional instruction. The well established findings that indicate "meaningful” -

- teaching is a superior technique to "mechanical® teaching also characterize
-classrooms of early adolescents (Riedesel and Burns, 1973). )

Other teaching strategies have been based explicitly on the goals of teach-
ing critical thinking, and of promoting tranefer to non-mathematical content.
.Fawcett (1938) reported success with a curriculum for demonstrative geametry
that.was designed specifically to help senior high school students to analyze
critically putative proof in everyday 1ife, and which used non-mathematical
materials to facilitate the transfer of logical analytical procedures to non-
‘mathematical content. Ulmer (1937) provided additional support for the use of
geometry as an aid in developing ability in logical thinking. Taking the idea-

“of preof as pivotal to mathematics, Smith and Henderson (1959) argued that the

. systematic development of this concept from the early grades through high school
should Tead to more careful and disciplined thought not only in mathematics but
in considering ‘everyday problems as well. The authors distinguish the probable
inference of everyday life, characterized by the notion that proof is whatever

. convinces, fram the more formal necessary inference of mathematics. A series of
specific teaching strategies related to each kind of proof are identified. The
authors also assert that one objective of mathematics instruction should be to

. teach.students to distinguish among the truth of the reasons (givens), the va-

“'1idity of the inference, and the truth of the conclusion in any proof.
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The teaching of problem-solving skills has been subject to more research
“than any other single topic*in mathematics instruction. These include the skills
necessary to ascertain what is to be found in a given problem and to select ap-
propriate mathematical operations to apply to reach a solution. For example,
skills of translation of word problems-into equations, classification to recog-
nize similar problems encountered before, and generalization to apply familiar
methods in new contexts are all problem-solving skills. Many researchers have
identified a variety of factors related to success in solving problems. The
following factors seem to be related to problem-solving at all age levels: intel-
ligence, computational ability, ability to analyze problems, mathematics vocabu-
lary, being able to detect irrelevant detail, and knowledge of mathematical con-
cepts. The setting of the problem to be solved is also important to achievement
~in this area. One major conclusion is that performance is facilitated when the
problem is placed in a "relevant" setting (Riedesel and Burns, 1973). A variety
of researchers have suggested specific techniques to help pupils solve problems
(Riedesel and Burns, 1973). A few of the techniques mentioned are: 1? using
drawings, (2) using a model problem, (3) using-‘problems without numbers, (4) writ- "
ing mathematical sentences,* and (5).sequencing problems from easy to hard. - :

In addition to these overall approaches to mathematics instrugction and broad
organizing principles such as proof-and problem-solving, many studies have ex-
plored particular-methods for teaching, decimals, percentages, and other specific
topics. Two examples of such studies are as follows. Learning to place decimal
points properly has been troublesome to many early adolescents. ' Grossnickle
(1932) found twenty-one kinds of errors in division with decimals. He recommended
"meaningful teaching" as the key to the problem regardless of what specific in-
structional procedure (e.g. inserting a carat) was employed. In teaching per-
centages, Wynn (1966) compared three methods: unitary analysis, formula, and
decimal method. He found no difference in achievement or retention.

‘Mathematics instruction and learning styles. Several investigators have
posited distinct Tearning styles, or cognitive styles, which characterized dif-
ferent learners. Usually it is argued that when some aspect of jinstruction is
adjusted to reflect the style of the learner, performance will improve. In other
words, different instructional .strategies should work best with children who have
different cognitive styles.. Examples of stylistic variables that have been.pro-
posed include high versus low conceptual level (Hunt, 1971), field independence-
field dependence (Witkin, 1973), and reflection-impulsivity (Kagan, Moss and
Sigel, 1963). ' , Coe T -

Several stylistic variables have been researched, but a comprehensive re-
view of research on aptitude-treatment interactions by Cronbach and Snow (1977)
indicated little, systematic evidence of interactions between stylistic variables
and instruction. For those interactions that have been found, it is not always
clear that it is learning style rather than general ability that accounts for the
interaction. No consistent findings appear to have been established that would
support the prescription of differential instruction in mathematics for early
s adolescents according to cognitive style. Nevertheless, the area of cognitive
style has been productive of research hypotheses, and investigations more spe-
cifically targeted to early adolescent mathematics education may generate results:
of importance to classrogm instruction. : :

Attitudes toward mathematics. This literature is reviewed in detail by :
Aiken (T976). The work of CaTlahan (1971) and Taylor (1970) point out how criti-
- cal the middle/junior high school years are in the development of attitudes to-

ward mathematics. It appears that at this age level, attitudes toward mathe-

matics, and mathematics achievement, are significantly related to a variety of
personality variables that reflect "good adjustment" (Naylor and Gaudry, 1973;
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Swafford, 1970). These personality characteristics include a high sense of
personal worth, a greater sense of responsibility, and high achievement motiva-
tion. Aiken (1972? states that children who have a positive attitude toward
mathematics 1ike detailed work, see themselves as more persevering, and are more .
self-confident than others. At the junior high school level there are often
differences between the sexes in mathematics attitude and achievement. Boys

1ike mathematics more than girls do and have higher achievement scores (Hilton
and Berglund, 1974; Keeves, 1973; Simpson, 1974). Szetela (1973) reported that
mathematics test anxiety is higher for eighth grade girls than for eighth grade
boys. Ross (1964) conducted a case study of twenty sixth and seventh grade
students, and concluded that variables in the affective domain were critical to
the understanding of underachievement in mathematics. The research on attitudes
toward mathematics at the junior high level suggests that girls are quite uncom-
fortable in these classes.: Research on ways to reduce this anxiety and encourage
constructive involvement seems especially important.

Implication® of Ear]y.AdoTescent Mathematics Research

® Research based on the Piagetian model clearly indicates that many early
adolescents'are not at the formal operational level. Existing curricula
should be examined to determine the extent of their reliance on formal
operations in the Piagetian sense, and either supplementary instructional
‘materials or new curricula may need to be devised.

® Most research studies involving early adolescents have focused on only one
grade level. Comprehensive investigations of the entire middle/junior high
school period are called for.

® A major goal of early adolescent mathematics instruction is the development
of critical thinking. Practice in the application of logic and proof pro-
cedures to non-mathematical content may facilitate transfer, and should be
further researched

® Significant.sex differences in attitudes toward mathematics emerge during
early adolescence. The middle/junior high school years appear to be a
critical period for intervention if "mathematics anxiety" and lower achieve-
ment scores among females are to be countered.

Current Social Science Instruction for Early Adolescents

Few courses designated specifically as "social science" are offered at the
middle/junior high school level. However, social studies courses of various kinds
are offered almost universally, and their content is frequently drawn from the
social sciences. Wiley and Race (1977) provide information on typical course of-
ing” the earTy adolescent period. In-the fifth grade, some time is gen-
erally devoted to United States history. Courses in the Western Hemisphere or
World Cultures are taught at the sixth grade level. The seventh grade curricu-
lum is somewhat more variable, and may offer the greatest opportunity for the
incorporation of true social science content. Based on analysis of curriculum
guides, Wiley and Race conclude that over the past twenty years there has been a
shift away from regional studies in the seventh grade toward the study of broader
themes, such as gaps between rich and poor nations, or national independence
movements. There is less heterogeneity in the eighth grade, where, once again,
United States history is typically covered. In grade n1ne and into senior high




school, spec1a11zed courses more closely re]ated to the 1nd1v1dua1 d1sc1p11nes
~ of the social s€ciences may be found.

The RTI (1977) survey of current practices in science, mathemat1cs, and
social science instruction indicated that at grades 'seven to nine an average of
‘thirty-nine minutes per school day is devoted to social studies. Of that time,
an average of fifty-one percent is spent in whole-class instruction, thirty-
five percent in individual work, and fourteen percent in small group work. Dis-
“cussion is reported to be the predominant mode of 1nstruction, occurring at

" least once a week in ninety percent of grade seven to nine social studies classes.
Lecture, tests or- quizzes, and individual assignments are used somewhat less fre-
~quently. - - {

In responding to an RTI survey question on problems in social studies in-
struction, forty-eight percent of grade seven to nine social studies teachers re-
ported inadequate student reading abilities as a serious problem. This general
concern with student reading ability may reflect heavy reliance on textbooks in
social studies instruction. Lack of materials for individualizing instruction
was cited as serious by thirty-two percent, insufficient funds for equipment and
supplies by twenty-five percent, and too large classes by twenty-two percent.

Instructional Research in Social Science

‘ There is a large research literature on .social studies instruction, and a
a,significant number of investigations have.involved children in early ado]escence

‘*Unfortunate]y, due to the diffuse nature of curricular "treatments" in this_sub-

ﬁhéaect area and due to methodo]og1ca1 flaws in numerous studies, much of thié 1it-

*-erature is of little value in tryIng to formulate general conclusions. As a re-
sult, while an attempt has_been. made. to confine the research touched upon in
this sect1on t6 thé~ear1y~ddoléscent -period; & few 1mportant studies using older
or younger children are al$o included.

Wiley and Race'(1977) have noted that the research in social studies in-
struction is difficult to synthesize. Most reviews turn out to be little more
than annotated bibliographies. One extensive, recent review which succeeded in
drawing conclusions across studies and adduc1ng jmplications was that of Hunkins
et al (1977). The chapters of their review authored by Martorella and by Ehman
served as a basis for the following summary of research pertaining to social sci-
ence/social studies for early adolescents.

Concept learning in early adolescent social science. One recent study re-
lating concrete versus formal operations to social science instruction was that
of Meinke et al (1975), who studied the learning of "concrete thinkers" versus
"abstract thinkers", at the fourth, sixth, and eighth grade levels. The depen-
dent variable measured learning of the concepts freedom, justice, nonfreedom,
and nonjustice. Hot only did performance improve with age, but abstract thinkers
outperformed concrete thinkers, significantly. This result suggests careful at-
tention to the ability to learn complex social science concepts among children
at different levels of cognitive development. Findings of this kind might be
interpreted in the 11ght of Adelson's (1975) developmental schema for po]itica]
thought, presented in Part I.

. Martorella observes that work on concept 1earn1ng in social science in-

~ struction has been hampered by the general ambiguity and lack of consensus in
the use of the term concept. He indicates that there are at least five common
usages. This observation suggests that greater attention to the organization of
social science content, i.e. the formal structure of the material, may be de-
sirable. It should be noted, however, that curricula, employing a more explicit
formal structure and presenting concepts more systematically were developed in
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the late 1960's (the "new social studies"), but were *hever widely adopted.

If social science curricula are to be improved by:the-introduction of more for-
mal content of schemata, attention must be given tg issues of overall diffi-
culty of the material for students, of teacher -preparation, and teacher ac-
ceptance of more rigorous course content. . .

Studies of instructional methods. Additional data suggesting a lack of
clarity 1n precisely identifying the facts, principles, relationships, and other .-
elements of social science content are provided by 'studies of mastery learning.
Six studies of mastery learning approaches in social studies dnstruction were
reviewed by Martorella, two of'which (Fagen, 1976;' Wyckoff, 1974) used early
adolescents at the sixth or' seventh grade levels. Results of the six studies
were in general not significant.. Perhaps due to thé rature of sbcial studies/
social science content, learning hierarchigs may be hard to define in this sug-
ject matter area. Thus, mastery learning may be difficult to implement.

-Other studies of specific methods in ‘the area of early adolescent social
science have explored the use of behavioral objegtives, especially the strategy
of -informing students of exactly what they are- to learn prior-to dnstruction,
and the use of advance organjzers. Of the six studies on behavioral objectives
reviewed by Martorella, none involved children below’'the tenth grade level, but
marginally positive findings suggést that research at the early adolescent level
might. prove fruitful. Research on advance organizers suffers from poor.delinea- -
tion’ of the instructional treatment applied..‘.0f the studies reviewed by Mar-
torella in this area, only one (Allen, 197Q) used early adolescents. - Allen
studied the use of memory versus higher-order: questioning-and presence versus
absence of advance organizers to produce four distiinct treatments. Twelve
classes of ninth grade students were ‘taught from lessans in Asian studies using
one of the four methods. The use of advance organizers showed scattered posi-
tive effects. Classes taught using.memory. questions weréﬂsupgrior on a memory
post-test, while those taught using:higher-order questiohing showed superior per-
formance on a post-test with higher-order questions. Similar results on ques-
tioning were obtained by Hunkins (1968) using sixth. grade pupils. -

- Research on general instructional approaches, “e.g.  disecovery learning versus

~expository teaching methods, has led to no,.clear conclusions. The bulk. of this
research appears to have been garried out.using either elementary school chil-

. dren or students in the tenth grade or above, ‘but'somé research has employed
early adolescents. Studies comparing different nénexpository approaches in the
teaching of sociology material to seventh -grade students have yielded.conflicting
results (Boedecker, 1971; Beery, 1972). Armstrong (1970) conducted a similar
investigation of eighth grade social~science instruction, and found. no.signif-
icant differences among treatments in standardized achievement test' performance,

but did report differences on a test ¢f "critical thinking." ,

Evaluation of entire curricula. Possible reasons for the general lack of
conclusive findings in the research -on early adolescent 'sotial science instruc-
tional methods include a general lack of precision in describing instructional
treatments and the brijef duration of many experimentally induced treatments. In
the light of these problems, the comparison of entire curricular programs over
.an extended period of instruction dis a promising approach.’ -Unfortunately, in--
struction for the control group to which a new curriculum is compared typically
is not described. An additienal problem-in”curriculum evaluation is the selec-
tion of student outcome measures that are fair to all groups compared. An in-
strument keyed specifically to- the stated objectives of-any given curriculum is
likely to present that curriculum in'a favorabhe light: relative to others.

Three curriculum 9Va1udtions-of’ear1y adolescent social science instruction
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were identified. The first of these, by Tredwell and Zodikoff (1974), con-
trasted a fifth-grade group using Man: A Course of Study (MACOS) to a group
receiving traditional instruction. After a year of instruction, no significant
difference was found between the two groups, using the social studies section
of the Metropolitan Achievement Test. A similar finding was reported by Court
and Peskowitz (1977), who also found no achievement differences between groups
of early adolescents taught using MACOS and traditional materials. In the
third study, Engle et al (1972) found that on a test designed to correlate
with the objectives of the course, American Political Behavior, eighth, ninth,
and twelfth grade classes using that course outperformed other classes. On
measures of political skills, however, mixed results were reported.

, The recent work of Eisnér (1977) on educational evaluation may provide a
more generous conception of evaluation, particularly applicable to social sci-
ence/social studies content.  Eisner describes two concepts, educational con-
noisseurship and educational criticism, which yield procedures camplementing
scientific approaches to evaluation, which are currently used.

Research on specific instructional techniques. An active area of research
at both the eTementary and junior high school Tevel has been the use of specific
instructional techniques. In this section, a number of such studies dealing with
fifth to ninth grade children are touched upon. Wilson (1972) found no signif-
icant differences among peer tutoring, small group discussion, and independent
study in teaching geography. Clifford (1975) found that among fifth and sixth
graders, direct teacher assignments were superior to providing students a range
of study alternatives for teaching social science vocabulary. Simulation games.
wesult in better retention of geography facts than programmed instruction at the
fifth grade level (Keach and Pierfy, 1972). _

Research on value analysis and value clarification techniques. Substantial
research in these areas has been conducted since 19/3 (Ehman, 19//). Ehman re-
views eight studies of value clarification and/or value analysis, of which seven
were conducted using children in grades five to nine. The conclusion reached in
the review is that research in this area offers little basis for generalization,
except that these techniques tend to have a positive 1nf1uence on student self-
concept. L

The inculcation of po11t1ca1 jdeals through social SC1ence instruction.
Torney et al (19/5) reported a major study of civics education in ten countries.
Over 30,000 students ages ten, fourteen, and "pre-university" respondedito ques-
tionnaires. Findings of this study and other smaller surveys "cast doubt on the
development through' the school years of support for democratic values, and tend
to show that political knowledge does not lead to these values...The number of
social studies courses taken by students has little or no re]at1onsh1p to polit-
jcal attitudes of students" (Ehman, 1977, pp.88- 89).

Implications of Early Adolescent Social Science Research

® Few courses designated specifically as "social science" are offered
at the middle/junior high school level.

L Consideration is required of the purposes of social studies or social
science instruction for early adolescents. Curriculum content and or-
ganization should be developed which reflect these considerations.



Most résearch studies involving early adolescents have focused on only
one grade:-level. Comprehensive investigations of the entire middle/
Junior high school grade range are called for. ‘ \

Litt¥e research relating early adolescent cognitive development to ability
to master social science content has appeared.. Research that isolates
. abilities required for social science instruction is needed. Such research -
-might draw upon .the kinds of abilities identified by developmental psychol-

" ogists. , . , '
. ' 3 .
Diversity in level of cognitive development may have implications for
social science instruction. If formal<thinkers can master such abstract
concepts as freedom or justice, while doncrete thinkers canrot,. differen-
tial instruction might be indicated. .
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Group Differences in Early Adolescent Science, Mathemgticsj
and Social Science Course Taking and Achievement

: This section_reports research concerning group-differences in early adoles-
cent course taking-and science achievement. In the first section, research on
sex differences in cognition and social cognition is summarized. This provides
a background for the second section in which a summary of science achievement
- patterns among the nation's thirteen year:olds, as reported in.a recent national
-~ survey {National Center for Education Statistics, -.1978), is given. The third
section presents differential patterns of science-and mathematics course taking
for males versu$ females and for selected racial/ethnic groups. The final sec-
tion presents research conducted on older students (eleventh grade) and discusses
group differences ip scientific career development. ' ‘

Research on Sex Differences in Cognition and Social Cognition During Early
Adolescence

Using the Maccoby and Jacklin (1974) review of sex differences, several find-
‘ings relevant to the period of early adolescence were noted. The authors point
out that they do not offer clear-cut 'evidence as to the extent of differences be-
tween the sexks on any of the measured traits and there is generally a large over-
lap between the distributions of scores for the two sexes. Relevant findings were
as follows: (1) Females test higher in general <intelligence during the preschool
years, and males test higher during high school. After age ten, sex differences
are minimal in the verbal ability domain, except, that females do better in grammar,
spelling, and word fluency. (2) In number ability, no sex differences appear in
" the early years, but by high school dge, males do better at "arithmetical reason-
ing." (3) Males consistently excel from early grade school on through high school
on tests of spatial ability. (4) Sex differences in analytic abilities are less
clear. However, from around age six males seem to do better at this cluster of
traits. (5) When problem-solving involves the manipulation of objects and trying
a range of approaches males will do better. (6) Females get better grades at all
levels of education, even in subjects on whiclitmalés excel on standardized achieve-
ment tests. A critique of Maccoby and Jacklin by Block (1976) points-out that as
age increases, there are often increasing sex differences in many domains of be-
havior both cognitive and affective. Block states that their review, though thor-
- ough, did not carefully consider the ages of the children in drawing their conclu-
sions. It is suggested that a number of sex differences which emerge at early
adolescence were masked by the inclusion of a large number of studies using young
children. . ' ' - '

. McGuinness and Pribram (1977)_con;ider psychobiological factors in the de-

velopment of cognitive differences between the sexes. They review data on sex

. differences in sensory, motor, attentional, and cognitive tasks, and summarize

their review by describing the female as more communicative, with a-bias toward

fine-motor aptitude, and the male as more "object" or manipulation oriented with

. a bias toward gross-motor activities. The authors hypothesize that early sensory-
motor differences between the sexes, which interact with brain control mechanisms,

give rise to the development of differences in cognitive abilities.

Hi11 and Palmquist (1978) state that sex differences in the area of social
cognition are not clear cut. Maccoby and Jacklin (1974) indicate that only two
findings were well documented: (1) Males are more aggressive than females. Fur-
thermore, aggressiveness appears more-apt to inhibit intellectual development in
males and facilitate it in females. (2§ Males are more likely to accept an intel*
lectual challenge and females to-turn away from one. This finding occurs most
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often at the onset of early ado]esceﬁce and may be associated with berceptions
of the adult female role. o .

i Patterns of Science Achievement

As part of the National Assessment of Educational Progress (NAEP), the sci-

.ence achievement of a representative sample of thirteen year olds was recently

. surveyed (National Center for Education Statistics, 1978{. Equally recent data
in mathematics and social science were not available, hence only patterns of

- achievement in science will be reviewed. Knowledge of fundamental facts and
principles in the physical and biological sciences, as well as applications of
these fundamentals in a range of problem situations, were assessed. Reported
data only permitted contrasting the performance of males and females, of youth
in different geographic regions and types of communities, of youth whose parents
had completed different amounts of schooling, and of white versus black thirteen
year olds. . o -

When the performance, of thirteen year olds in 1977 is contrasted with thir-
teen year old performance in 1970 and in 1973, it appears that the earlier down-
ward trend in.science achievement is lessening. While physical science achieve-

- ment declined between 1973 and 1977 (continuing. the pattern from 1970 to 1973),

achievement in biology appears to have stabilized,: .  « ...

‘Certain groups of thirteen year olds showed above average performance, while
the performance of other groups was consistently below average. Some specific
findings were as follows: I o

- . Average sciehce achievement is higher for males. students than female
. students. o N L
"1, - .-Average science achievement is highest in the Northeastern and Central, :
~v-regions of the nation and Towest in the Southeast. e
. Avérage science achievement is higher for white students than for black,

- students.. )
- Science achievement is positively related to parental education. ‘
- Science achievement is highest in advantaged-urban communities and suburbs
of big cities. Science achievement is lowest in disadvantaged-urban com-

munities and in big cities. '

In putting these results into perspective, it should be noted that findings
were to some extent determined by the choice of groups for which results were re-
ported. For example, if comparisons were made specifically between middle-class
students in different racial/ethnic groups, no group differences might be found.
If data on thirteen year olds had been classified in different ways, additional
patterns would have emerged. L

-Early Adolescent Course Taking'in Science and Matﬁematics and Later OppoftUnitx

- In senior high school, many students fail to take mathematics and science
electives. ‘Helgeson et al (1977) report_that after grade ten, about half of all
students take no more science. The decision against advanced mathematics and
science sequences necessarily closes many doors, to some careers in business,

_agriculture, and other areas as well as in mathematics and science.

! Once students enter senior high school, it may be too late to influence de-

_cisions concerning science and mathematics course taking, as suggested by the
failure of career intervention attempts at the ninth and twelfth grade Tevels
(personal comunications from Dale J. Prediger, cited in Fox, 19770 Fox (1977,
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p.3) suggests that for: some students the dec@S{qn“to'leave mathematics course -
sequences may occur as early as the seventh grade, when éighth grade algebra be-
comes optional. She further reports that many female students may elect.not to
‘continue in mathematics because they do ngi-.perceive. the usefuylness of advanced
mathematics courses to their plans for fgFther edycation and for careers. Another
explanation for the avoidance of mathgitics couyrses, especially by women, is

"math anxiety." - Fox (1977, p.30) stdtes: - "Anecdotal accoynts suggest that the
onset of anxiety can occur as early s third grade and as late as graduate school
levels. It is logical to suppoik "that theearly adolédcent years are pdrticularly ;
critical, as that is the timgs¥ "nti;.ex dif%erenc_es seem to begin to be found on .=
tests and the point at whic Phematics becomes more-abstract." These arguments °%
cléarly indicate that midd}e/junior high school students must be educated to the
importance of continued coursework in science and mathematics. Given negative so-
cietal stereotypes concerning the academic performance of women and minorities,

such emphasis may be especially crucial for these groups during the early adoles- /"
cent years. T . '

Wiley and Harnischfeger (1977) have noted that in the two years from 1970/71
to 1972/73, as secondary school mathematics enrollments declined, "Total general
- science course taking. in secondary school declined by thirteen percent and, with-

in the highest, senior high school grades, even more so, amounting to thirty per-
cent. ‘Collede preparatory science has also declined: biology by one percent,.
chemistry, ten percent, and-physics, thirty’percent, the decline magnitude depend-
ing on the mathematical preparation required" (p.210, itali¢s added). It may be
-that, once students have elected against further mathematics coursework, continued
science coursework is unlikely. Possibly middle/junior high school teachers and
~counselors discourage students. who lack mathematical preparation from taking ad-,
vanced..s Jjence courses because they equate science to computation.
Sel? asserts that algebra and geometry courses act as "filters"
.which keep udents out of standard physics and chemistry courses in the high
$chool. She presents evidence that substantially fewer women and minorities than
white males graduate from high school with the mathematical prerequisites for col-
lege majors in such science-related areas as the agricultural sciences, chemistry,
engineering, or the physical and biological sciences. Sells reports that among
1976 enrolling college freshmen at the University of Maryland, an average of sev-
enty percent of the men but only forty-seven percent of the women had had four or
" more years of high school mathematics, the means being 3.77 years for men and 3.40
years for -women. Among blacks, only fifty percent of the men and thirty-five per-
cent of the women had taken four {ears of mathematics in high school, the means
being 3.44 and 3.16 years, respectively. .. : ' '

Fennema (1977) reports data on high school mathematics course enrollments in
the State of Wisconsin during the 1975/76 school year which show a similar pattern.
While enrollments of males and females in algebra and geometry are essentially
equivalent, enrollments in algebra II, pre-calculus, trigonometry, analytic geom-
etry, probability/statistics, computer mathematics, and calculus are all substan-
tially higher for males than for females. In total, forty-four percent more males
than females were enrolled in these advanced courses. - ' o )

Whatever the reasons for not centinuing in mathematics, the negative conse-
quences of the mathematics avoidance patterns suggested by these data are clear.

In an article on women in-science, Strauss (1978, p.182) writes: "The lower abil- .
ity and interest in mathematics of most young girls becomes apparent in the Jjunior
“'high school years, when more girls than boys begin to avoid the challenging mathe-
“matics electives. This leads to.a barrier to women's participation in science--
the 'mathematics filter.'...Since so many young women fail to enroll in mathe-.
matics courses in high school, they do.not acquire important skills necessary for

—
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. later training in technical fields. Young women also tend to avoid courses that
- entail the use of mathematics, such as chemistry and physics. With the present
reliance on gomputer technology, skill in the application of mathematics contrib-
utes to career success in social science, business, management, and-education.
Accordingly, bright young women with the interest and potential for attaining a
graduate degree in any field, other than the arts and humanities, should take a

mathematics sequence through calculus."

Research on Group Differences in Scientific Career Development

The American Institutes for Research (AIR) recently completed a study that

investigated scientific career development. Their results revealed that three BN

 times as many female high school students were aspiring toward science careers in
1975 as in 1960. Using the 1960 Project Talent sample of eleventh graders, thirty-
two percent of the.males and five percent of the females were planning science ca-
reers. In the 1975 sample, twenty-four percent of the males and seventeen percent
of the females had science career plans (Gilmartin, et al, 1976). A

In 1975, differences in aspirations toward science careers were also evident
between various ethnic/racial groups: fourteen percent of the blacks, fifteen
percent of the Spanish surname students, twenty-three percent of the whites, and
twenty-nine percent of ‘the Orientals planned science careers. These findings show -
that while significant gaps in science career aspirations remain, some -progress
has been made over the past two decades. . :

In general, eleventh grade students were found to have information about their -
own academic attad ts, interests, and values, as'well as the ,characteristics of
people in a variety of science occupations. They were also aware of the educa-
tional -requirements and salaries: in various occupations. However, there were sev--°
eral deficits in information that could reduce the likelihood of their establish-
ing a_career in science. Few differences were found between males and females
in self-perception and perception of careers. However, black and Spanish surnamed
students were less accurate than others in Judging their academic attainments, i@-
terests, and values relative to those of other students and were also less accurate
in judging the characteristics, of workers in selected science’occupations. {/

' AIR developed a composite measure made up of differéntially weighted subtest
scores collected as part of Project Talent which best discriminated between indi-
_viduals in science versus non-science Jobs” eleven years after high school. Using
the eleventh grade 1975 sample there were no differences in the average composite
score between males and females. This indicated, according to AIR, that ‘the lower
representation of women in science careers is not the result of differential de-
velopment ‘before and during high school. However, large differences on the ¢om-
posit score were found among the four major ethnic groups with blacks and Spanish
surname students scoring one standard deviation-below whites and Orientals. AIR

. interprets this finding to mean that the fgctors which Tead to underrepresentation
‘of minorities in science. are largely present before high school age, i.e. before
and during early adolescence. v ' .

’

lmpTications

° Sex and race stereotyping, "math anxiety", and lack of awareness of the
importance of mathematics lead many students to avoid necessary courses
beginning with algebra in the eighth or ninth grade. This problem is
especially acute among.women and minorities.

() Students who avoid high school-mathematics sequences typically do not have
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the mathematical skills required for high schoo1 science courses such as
chemistry and physics. Such avoidance often begins in early adolescence.
More students might be encouraged to take such courses if development of
necessary m?thematics skills were incorporated into course content.

. Science and mathematics courses beyond the middle/junior high school Tlevel
are necessary for many careers and for a high level of science literacy.

Early adolescents and their parents néed to be alerted to thecimpbrtance of -
science and mathematics course taking at the middle/junior high school Tevel.
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. Curricula and Instructiomal Systems‘for ' :
Early Adolescent Science, Mathematics Bnd Social Science Instruction >

The first part of this section presents summhary data on the number of cur-
riculum projects which to some degree impinge on early adolescent instruction.
In the second part of the section, curriculum and/or instructional systems in
.the areas of science, mathematics,‘hulsocia1 science for early adolescents are
+ reviewed. These reviews of representative materials suggest the range of content
and variety of methods and instructional philosophies presently available.

. ™ .
Availability of Science, Mathematics, and Social Science Curricula

Only a few illustrative curricula are reviewed in this document. An exhaus-

- tive review was not feasible, as the number of curricula or curriculum components .
. Suitable for use with early adolescents is too.large, and their contents and

- methods are diverse. Even a review restricted to science, mathematics, and so-
cial science materials for the middle/junior high school only could include over
sixty-five products. Furthermore, most of the available materials for use with
early adolescents are embedded in series that extend downward into the elementary
school years, and/or upward jinto senior high school. When these products as well
as those solely for early adolescents are considered, over 300 are-represented.

Compendia of detailed reviews of curriculum projects in these areas are avail-
o the International Clearinghouse docu-

. able. The interested reader is referred t

ment, Twenty Years of Science and Mathematics Curriculum Devé]ognent: The Tenth

Report, edited by J. Davi Lockard (T » and earlier reports in the same series.
For curriculum projects recently funded by the National Science Foundation, the
reader is referred to Development Projects in Science Education (National Sci-
ence Foundation, 1977). Additional information is also contained in the booklet,
Course and Curriculum Improvement Projects: Mathematics, Science, Social Studies
(National Science Foundation, T974)." It is important to-note that not all of
these products represent complete curriculum packages. Many are isolated mate-
rials not integrated into comprehensive instructional packages. The number of
comprehensive curricula for ise at this age level is small. ' .

The following summary statistics are based on tabulations of partial or com-

plete curricula and/or materials cited in the Lockard (1977) report. Sixty-six
programs or products specifically for the middle/junior high school (some portion
of the period from grade five through grade nine) were listed. An additional
€¢ighty-nine programs or products for younger children overlapped with this pe-
riod, eighty-two programs or products for older children extended downward into
this period, and eighty-three included the entire middTe/junior high school range _
along with. both older and younger children, Most of this last category were K
- through twelve series. These figures clearly indicate that the middle/junior _
high school has received less attention than the traditional elementary and sec--
ondary levels. - Of the sixty-six middle/junior high school materials, fifteen
were in mathematics, thirty-five were in science, two were social studies pro-
grams, six dealt with environmental education, and the remaining eight were coded
~ as including more than one of these areas. The relative scarcity of social studies
~curricula should be noted. Among those including older or younger children as
well as pupils in grades five through nine, only eight of the 320 programs or
products dealt exclusively with social studies context. This unequal coverage.
may reflect only the intended scope of the reivew, not the state of early adoles-
cent social studies materials. It is Tikely, however, that if significant num-
bers of early adolescent social science curricula were available, they would
have appeared in the Lockard (1977) report. - '
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A comprehensive document has been produced each year since 1973 by the
Interagency Panel for Research and Development on Adolescence. These docu-
ments provide an annual summary of .information on federal research on adoles-
cence. Unfortundtely, adolescence is defined for purposes of the interagency
reports as the period from age ten to age twenty-four. Since detailed data
are not provided on the targeting of researth and development efforts within
this broad age range, no summary specific to the early adolescent period could
be abstracted. Roughly. 3,000 adolescence projects were funded in FY 76 (Social

. Research Group, 1977). Most research and development activity for this period

. Nas channeled* through institutions involved in education. Fifty-four percent
of the projects involved same form of educational curriculum, over 450 in mathe-
matics. Roughly 300 included social studies context, and roughly 180 included
some science. These figures indicate extensive concern and invo]vement of fed-
eral agencies in adolescence as broadly defined, but a similar summary of re-
search and development activities specifically for éarly adolescents is not
available. -

Imp]icationé

i Relatively few available curricula in science, mathematics, and social
science are focused specifically on the period of early adolescence.
Rather this age span is often covered at the end of an elementary curri-
culum series or at the'beginning of a secondary series.

o Information on the scope, suitability, and effectiveness of existing
curricula should be compiled before additional curriculum development is
updertaken. ¢

Examples of Middle/Junior High School Cirricula and Instructional Systems
. In Science, Mathematics, and Social Science ‘

~ In this section several middle/junior high school curricula and instructional

~systems are reviewed to give some indication of the range of programs -available.
In the natural sciences, the Intermediate Science Curriculum Study (ISCS), the
Human Sciences Program (HSP) and Project City Science are reviewed. In the area
of mathematics two projects are described, the Mathematics Resource Project and
The University of I1}inois Committee on School Mathematics (UICSM) Motion Geom-
etry curriculum. In the area.of social science the two projects reviewed are

. Citizenship for Decision-making and The Indiana Elementary School Teachers Geo-
graphy Project. ' S

. "Intermediate Science Curriculum Study (ISCS)

- ISCS .is an interdisciplinary science program for use at the middle/junior
high school level, typically grades seven to nine. It was developed .at Florida
State University and supported by grants from the National Science Foundation and
the U.S. Office of Education. The following description of the phildsophy, methods,
and content of ISCS are based upen material presented in the Teacher's Editions
of the student texts (ISCS, 1972). .

"~ “ISCS is founded on the belief that junior high school science should aim
primarily to develop in students an understanding of the nature and process of
science,-and only.secondarily to frepare them for fufure science gourses, or for
specific vocations. Neither the.processes nor the concepts of science are deve-
loped independently. Rather, processes and concepts are 1ntrq§uced'simu]taneous]y
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as student -investigation Teads to development of major concepts. In recognition
of the diverse interests and abilities of .early adolescents, ISCS provides for
individuals to progress at different rates, and to select certain activities of
their own choosing. Finally, it is the philosophy of the ISCS developers that
early adolescents profit more from hands-on experience than textbook-bound in-
struction. The ISCS .approach is activity-centered, and premature formalization
of concepts is avoided. ‘ ’
The instructional method employed in the ISCS program is one of directed
experimentation. Materials and equipment are accessible to students, and they
follow written instructions to get out the equipment required and carry out
specified experiments, either individually or in small groups. Instructions are
accompariied by detailed illustrations, and at strategic points ("checkups") the
Jnstructors ask questions of students to check their understanding of ideas and

‘Procedures. During the first two years of the program,, all students progress in
sequence through the same core activities. For individual students, however,
additional activities are inserted to correct deficiencies detected through check-
ups, and to permit in-depth exploration of topics of special interest. _

, Each of the first two years of instruction is organized around a learning
theme. The first year, Level I, has the theme "Energy, its forms and characteris-
tics." The processes developed at this level are measurement and operational
definition. This level involves such activities as measuring force, measuring
distance, identifying forms of energy, and observing energy conversion. Early
activities are drawn from the content of physics, and later activities from that
of chemistry. In the second year, Level II, the theme is "Matter, its composition
and behavior," and the procéss is model building: ‘Activities involve observing
and inferring, e.g. inferring that there are a "limited number of particles called
atoms." Early Level II activities are-drawn primarily from the content of chem-
istry, but by the end of Level II applications are made to biological systems.

The content of the third year (Level III)curriculum is a set of independent units, °
including astronomy, biology, geology, human variation, genetics, space science, -~
and meteorology, among others. These are used to teach the processes of experi- :
mentation and investigation. e B _ : ’

-In summary, ISCS ¥ designed to iritroduce junior high school students to,:and
provide experiences with, "the techniques whereby scientists gain information
about nature." The developers of ISCS believe that in our scientific society,

such understandings are important to all citizens. )

Human Sciences Program (HSPY

The purpose of this program is to make available a set of curriculum materials
.. for -early adolescents with content drawn largely from the biological and behav?
ioral sciences. This three year project has been supported by the National Scignce
Foundation. o _
~ HSP seeks to facilitate the movement of youth from childhood to adolescenc
The program developers: recognize the immense diversity in the physical, cognitife,
and affective development of early adolescents. Therefore, choice and flexibflity -
‘are salient attributes of the program. The HSP curriculum ac¢comodates diversity
by providing a variety of learning activities related to any given topic. Stu-
dents may choose among these activities, which increases student motivation to
learn. - . :
The organization of the HSP is modular. .Each module includes a range of
‘related actjvities, but distinct modules are relatively independent and can be
sequenced to suit local requirements and preferences. Modules are grouped into
three broad levels of difficulty, with those at each level suitable for a one year
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course of study.- At Level I, suitable for use with eleven to twelve year olds,
modules are included on topics such as Learning, Sense of Nonsense?, and Grow-
ing. Examples of Level II modules, suitable for use with older students, are
Perception, Rules, and Reproduction. At the highest level of difficulty, Level
IIT, such themes as Knowing, Invention, and Feeling Fit are included. In all,
there are fifteen modules, which have been tested in a wide range of classroom

. settings throughout the nation. HSP materials have also been reviewed by parent
. panels for acceptability, panels of natural and social scientists for content
accuracy, and psychologists for suitability as to deve]opment level.

Since HSP stresses individualized learning, there is a well worked out per-
sonalized testing and evaluation component. Students are involved in self-evalua-
tion, as well as essay and objective testing associated with each module. The
evaluation scheme requires students to demonstrate not on]y the possession of
science information but applications of such information in problem situations.

The role of the teacher in HSP is more. as a consultant, a cooperative worker,
and resource person. The teacher encourages students towards autonomy in learning.

Each topic in HSP is introduced with a concrete, hands-on activity, which
may involve direct observation, experimentation or manipulation (Hurd, 1978).
~ Hurd describes the purpose of these introductory tasks as providing a focus for

attention, guiding the learning task, and providing information for concept
formation.

Following this 1ntroductory task, students engage in a cluster of several
different but related activities, expanding upon the concept being developed.

Most of these activities tie into other, related concepts, or lead . to a decision
or action. Through a continuing interplay of experience and abstraction and an
alternation of inquiry and decision-making, students are shown the relevance and
significance of the HSP curriculum content.

- The HSP is distinctive in its explicit concern with decision-making skills.
The curriculum seeks to provide emerging adolescents with opportunities to resolve
problems and determine responsible actions through the application of relevant,
reliable knowledge. The contexts in which these skills are developed include

- problems of the enviromment, of survival, and of change and technology. Science/
social dilemmas are used to stimulate discussion, and lead students to apply
what they have learned in coming to grips with significant biosocial issues.

Hurd (1978, p.37-38) has stated:

The primary objective of HSP is to emphas1ze the processes and -
conditions that influence the way knowledge is interpreted in the
context of real problems and issues rather than to focus on spe-
cific values that may emerge from learning activities. There

is the hope that, on one hand, students will develop an awareness
that no important human problems are likely to be resolved with-
out a consideration of values, and, on the other hand, they will
become aware that relevant-and reliable knowledge is essent1a1
for rational action.”

Project City Science'(PCS)

. Project City Science (PCS) is a.comprehensive program to improve middle/ .
Junior high school science instruction, especially in the inner city. It is
based at New York University, and was first funded in 1974 by the National Sci-
ence Foundation. Project activities are directed toward four major programs: a
preservice program, a model districts program, a research-and evaluation program,
and a dissemination program (PCS, undatedg, _ '
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The preservice program. is a year-long program for graduate students working
toward a Master of Arts in science education. This program was designed in re-
sponse to an acute need for science teachers trained specifically to work with
inner city youth in grades six through nine. The progrdm incorporates extensive
field experience as well as coursework. Methods and curricula for inner city
early adolescents are‘studied, as are the psychology and sociology of this stu-
dent population. In all preservice activities, the context of early adolescent
education, both in and out of the classroom, is recognized. This recognition
promotes an awareness and consequent participation in community activities. One
important feature of the preservice program is participation in workshops in areas
such as reading problems, bilingualism, and group dynamics. The PCS preservice
program is closely linked to the model districts program given that it trains
intermediate level science teachers who are participating in the projects' two
model districts. ' '

The primary-emphasis of the model distticts program is to develop districts
which are models of exemplary science_teac ng. In addition, the model districts
program helps foster strong partne p between the university, the schools,
and the community. -Fotused in two New York City school districts, this program
has involved the Board of Education, the United Federation of Teachers, and com-
munity agencies, as well as teachers and administrative school personnel. One
goal of the model districts program has been to develop innovative instructional
activities and strategies in response to cutbacks in staff, and in budget for
equipment and supplies. In each of the participating schools, teams are composed
of: a doctoral student in science education, who serves as an on site coordinator
for the project; a preservice intern; and a coopérating teacher. The project on-
-site coordinator acts as a change agent, striving to develop strong working rela-
tionshipsswith school personnel. The coordinator encourages teachers to utilize
hands-on activities and constantly to reassess their teaching. In addition, the
coordinator helps the preservice intern with such things as lesson planning, test
construction, and the improvement of teaching methodology. The team approach em-
phasizes project accessability, responsiveness, and encouragement of frequent h
communication among team members. To facilitate the team's work in the schools,
some members of the project staff meet periodically with district and school ad-
ministrative personnel. Project staff members. assume both collaborative and advi-
sory roles as they become sensitized to district and school needs in order to im-
prove science education. In summary, the model districts comp@Fent of PCS in .
combination with the preservice component works to produce strong university/
school/community relationships, as well as to encourage exemplary middle/junior
high school science ‘teaching in the inner city. : ‘

To complement PCS's strong commitment to demonstrating .practical improvement -
in inner city science education, plans for a research fnstitute have .been developed.
At present, the research institute would continue for a minimum of fifteen years ’
at New York University. Its goal would be to generate systematic knowledge relat-
ing to the science education on inner city youth. In the summer of 1977, the PCS
research program was formalized and the following seven areas of research inter-
est were identified (PCS, 1977, pp.32-33):

-- Science Knowledge Among Inner City Early Adolescents
--- Science Attitudes Among Inner City Early Adolescents
-- Science Learning Among Inner City Early Adolescents

== The Science Teacher-Science Student Interaction in Inner City
Intermediate Schodls

~-- Nonteacher Influences oh the Quality of Science Attitude Formation
Among Inner City Early Adolescents . .
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- Eva]dation of the Project City Science Preservice Program
-- Eva1uat10n of the Project City'Séience Model District Program

During 1977 the research was focused on internal evaluation of the pre-
service and mode1 districts programs. Both quantitative, objective, and more
clinical, descriptive methodologies were used. In addition to ongo1ng internal
review, PCS is currently being evaluated by an external agency.’

During the current school year, the second phase of the research program
will begdn. Studies are planned "on inner city science 1earn1ng problems. While
earlier studies focused on teachers involved in thé preservice program and the
model districts, the focus during the current year will change to incorporate re-
search topics dealing with inner city adolescents, namely, science knowledge,
attitude toward science, and science learning. In particular, current research
is focused on' the relation between individual differences among students, instruc-
tional modes (hands-on approach), and student learning of science, attitudes to-
ward science, and interest in science careers. In most of this research, measures
of individual differences and assigned instructional modes are treated as‘inde-=.
pendent variables used to explain obtained differences in sc1ence learning, atti- j;
tudes, interest, and aspirations. .

Methods of disseminating information on prOJect act1v1t1es have -included
three major vehicles. . First the Progress Reports, which are prepared three times"

a year and distributed to approx1mate1y 120 school and district agm1n1str ators.
Second, citiscience notes, the Project's monthly newsietterwhich is. d1str1buted -
to approx1mate1y 1800 New York City -junior high-'sthool teachef's. *Third, the’ pars
ticipation of project staff in local- and nat1ona1 conventions in order to reach :
a variety of audiences 1nc1ud1n?,un1vers1ty science educators,- teachers, science *
supervisors, and union personne Attendance at.¢onvén ~§ns establxsget a forum
for discussion among individuals who share’ Proaept 1d&e§;\ts and goals. As ‘Pro-.
ject City Science nears. thé end pf its funding’ per jod 1ncreas1ng atteéntion vhas B
been paid to the content-and 'dirpction of . the diss nat1 gram with the ?ﬁ~‘:ﬂ
tension of ‘&ducating w1de audiefces of thoSe conuerneq/w1t fence(educat1on" B
about project progrd g’tech' ues, and goth J¥timately, rep11cat§‘n of, theI’ 2
proaect citihs nati w1de w111“be the ha11mark 0 ‘

it success. L
% AQW :
The Un1vers1ty of. I111noas~6qmm1tte on Schq%] athematics (UI Mot1on Geomet#x
Curriculum - N J G
N AN ;
Motion. Geometry is an 3nnovat§ve°geometry currf{ Tum for use at the mgﬁﬂf&ﬁ—
junior high school level typ1ca11y seventh or eighth grade, Devi
.- course began in 1964, anéﬁ ‘has been ‘Supported by the Nat1ona1 ‘Sciehe 'Foundat1 ‘
The following descrﬁption is ‘taken from Phillips- and Zwoyer ?}969) o g

This -curriculum, approaghes® formal ‘geometey~shrough thé.yse of 1sqnetn1c
pings, representedey "s%1des“ “f]ips“, and- "turns” of trac ngs tudints make
themselves. After establishing ‘the $a51c concept of cpngruencq, hese thrde king %
of motions are distinguighed and uti 1zed:to~deve10p such. ideas s para11e11sm
perpendicularity, symmetry praperties, and- o;herr1mportant geome ry{coh Gepts. ﬁor
‘example, parallelism is 1hd1cated whep, there is a “511de“»W1th nd "turn” which -~
moves one line intp.another.. ile students;e&?age 1n“deduct1ve,reason1ng in -
Motion Geometry, the gmphasi ¥s on developing\concepts and, infon ?tion whickmay: ™

be organized dedupt1ve1y in -

coursework,-e5g. at the tenth ‘ade level. -
Since this curriculum includes only:geometry, it wou1d “ typically 'e supp1enented
by some matema'ls’vlnsamthmet\ct to.kefp computational sk1§1s fresh.- The ‘UICSM .
Stretchers and- Shr1nkers curr1cu1um { raunfe1d 1969) or‘s1m1iar:mater1als might




- be employed. e o T
Motion Geanetr9 1s d1v1ded 1nto four books, as follows:

£y

e, - .7 ., Book 1: Slides, F11ps, and Turns
R A "~ Book 2: -Congruence
SR © .+ ' <. Book 3: Symmetry

L - ."  Book 4: .Similarity and Area

Major topics overed are tracing, congruence, and-the three basic motions (Book
1), :1ines, rays, segments, and different kinds of angles. (Book 2), the classifi-
.cation andlproperties of different kinds of figures ?Book 3), and area, similarity,

»dnd geunetric constructions {(Book 4). Throughout the course, there is an em-
" phasis on ‘experimentation, including physical manipulation of tracing paper and
~ other devices. Students are encouraged to distipguish what they can deduce using
; earlier-results from what they must learn by experimentation. This approach, in
- which: direct verification using tracings is the final authority, may prove moti-
" vating ‘to’ same youth who are not highly involved in ‘typical classroom situations.
A laboratory approach is encouraged. in which the teacher is an advisor and a
~ guide "‘Numerous exercises are provided in the student workbooks, and additional
exercises are available in a tedcher s Activities Handbook, which accompanies a
--box_of Duplicating Masters. gge supplementary materials permit the teacher to
v tailor the curriculum tb the neéds of the particular teaching situation.
‘I . Middle/junior high school mathematics instruction has often been little more
= than review of material presented in elementary school, or fragmentary collections
- of special topics. The Motion Geométry curriculum offers a coherent, systematic
course of study, appropriate to the abilities and interes®s of the early adoles-
- cent, Wwhich anticipates mathematical content typically presented at the senior
“high school level. Approaches of this kind, which lay the ground-work for later
~ instruction, might help to reduce later "math anxiety", and encourage more mathe-
. matics course tak1ng at more advanced levels.

1y

‘vThe Mathematics Resource Project

- " The Mathematics Resource Project was directed at an audience of middle/ju-

. nior high school mathematics teachers. It was funded in 1974 for forty-one months
" by ;the National Science Foundation, and is described in Development.Projects in - _
- Science. Education (National Science Foundation, 1977). The project was based on -

« the premise that middle/junior high school teachers do not have a strong working
knowledge of mathematics, didactics, or available resources for effective mathe-
~matics. teaching. Furthermore, teachers may have little time to devote to collect-

*.ing dvailable resources which could add to their knowledge. The purpose of the

* Project was to provide several collections of resource materials which could be

sed .to supplement their knowledge, and to help them enhance the learning environ-
u\nt of their students.

? " Five collections of resource materials were developed: (1) Number Sense and
Arithnetic Skills; (2) Ratio, Proportion, and Scaling; (3) Geometry and Visualiza-
" tion; (4) Statistics and Information Organization; and (5) Mathematics in Science
.and Society. Each of the five collections contains three basic types of materials.

AThe first type is substantive information on mathematical content, which can en-

[h?nce teachers' knowledge and application of the topic. The second type of mate-

‘Jrial is information on didactics, including pertinent data on learning theories,

‘fmethods for evaluating progress, methods for diagnosing problems by interpreting

. patterns of.pathematical errors, and alternative teaching strategies.. The third .

type of material available in each resource collection is a comprehensive set of
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classroom materials. These are designed for skill development and applied prob-

lem solving, and also include suggestions for classroom projects. These materials

‘are being made available through Creative Publications in_Palo Alto, California.
There is no specific, or fixed, course of study suggssted by the project.

The resource materials could be used to supplement a textBook, or as a core around

which a mathematics program could be developed. The materials could also be used

in interdisciplinary curricula which require mathematical problem solving.

: The innovative quality of these materials is found in their provision of

mathematical and didactical ideas for teachers, combined with classroom materials

for ;7udents. _
The Indiana Elementary School Teachers Training Project in Geography = - \

L .

The Indiana School Teachers Training Project in Geography designed a social
science course in geography which was made available to inservice school teachers
in grades four through six. Participation in this NSF-sponsored program was
limited to teachers from central Indiana. The program presented substantive in-
formation on geographic concepts and skills, and applications of this information
in the classroom (Backler, Note 1). o .

This program was responsive to a developing awareness that fourth through
sixth grade teachers needed additional training in order to competently teach
geographical concepts and skills as outlined in the Indiana State curricular guide-
lines for elementary social studies. :

Project participants were introduced to a variety of geographic concepts and
skills. Examples of types of geographical concepts included natfral resources,
location, interdependence, settlement patterns of immigrants, urbanization, in-
dustrialization, and areal associations. Examples of types of skills included map-
ping skills and spatial hypothesizing. The materials which ¥ntroduced teachers
to these concepts. were self-paced assigmments. There were a total of ten weekly”
lessons developed. and teachers proceeded through these materials at home. Each
lesson required approximately three to four hours to complete. As these lessons
were based on a mastery learning approach, teachers received diagnostic progress
reports. Progress reports, as well as questions and problems which developed as
teachers worked on the materials at home, were handled using a toll-free WATS line
to the project center where staff provided one-to-one interaction with teachers.

In addition to introducing teachers to geographic concepts and skillsy they
were also provided opportunities to develop classroom activities which made use
of the concepts and ski1ls. These activities were conducted at monthly sessions,
which teachers attended. ‘ o _ 3

‘Teachers were evaluated on their learning of geography concepts and skills
using several objective examinations. Teacher performance in developing geography
activities for classroom application was determined by requiring participants to
- prepare four activities for classroom use. The more effective lessons were iden-
tified by project staff, and described in a newsletter available statewide that
was distributed to all project participants. .

Citizenship Decision-Making: Skill Activities and Materials, Grades 4-9 (CDM)

.Citizenship Decision-Making: Skill Activities and Materials is a curriculum
directed specifically at the middle/junior high school level. The materials were
developed by the Citizenship Development Program at the Mershon Center located
at Ohio State University (LaRaus and Remy, 1978). The agthors focus on early
adolescence as a critical period during which youth undergo a variety of psycho-
logical changes, including changes in political conceptualization.

@
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. The purpose of the curriculum is to provide an experience-based approach
to citizenship. That is to'say, citizenship is not treated as an abstract con-
cept in the social sciences, but rather, as a phenomenon which is part of the
‘day-to-day experience of all individuals. CDM is made up of twenty-five lessons
for teachers to use with students. Each lesson can be characterized as a short,
self-contained set of instructional activities. It takes about one to three
. days to complete a lesson with thirty to forty minutes of daily instruction. The
twenty-five lessons are divided up intd f9qr major units, as follows:

UNIT 1: Decisions and You
UNIT 2: Making Decisions
UNIT, 3: Judging Decisions
UNIT 4: Influencing Decisions

There are six key features of the instructional design employed by CDM.
First, the curriculum employs an experience based approach to instruction.
Decision-making is approached as a phenomenon in which all individuals engage,
not as an abstract social science concept. Second, the materials are designed
for active learning. Students learn by doind as well as through reading and in-
struction. In the course- of ‘the twenty-fiv$‘1essons, they are involved in actually
making, judging and influencing decisions.. #A third feature is that the materials
-employ pattern recognition. Each of the lessons is designed so as to provide
cumulative reinforcement of basic skills‘related to decision-making without being
repetitious. Students are provided with a variety of contexts in which they can
learn to recognize and employ different decision-making skills. The fourth fea-
. ture of CDM is the use of experienced based objectives. These are objectives
stated in such a.way that the objective actually specifies the experience that
students will have in the lesson. When stydents complete the experience they
have achieved the objective. Valuing is the fifth key feature of CDM. Values
are handled by engaging students in valuing exercises built around Lasswell's .
eight social values, j.e. affection, enlighterment, power, honesty, respect,
skill, wealth, and well-being. In CDM these values are related to the everyday
experiences of students. For example, students can easily relate to the expe-
rience of power in their daily 1ife. Cultural pluralism and diversity is the
~sixth key feature. Each lesson is designed to provide a common preparation for
all students. Ethnic stereotyping and sexism are avoided by building each lesson
around a core of experienceS\sharffh:;r911 people. For example, common experi-

- ences may include making rules for a group or coping with being "picked on" for
ﬁjudging the decisions of others. Thds, lesson content uses generally universal
- ‘experiences, which _can be elaborated by teachers to suit their students' back-
- grounds and needs. . ‘
The core of the CDM curriculum materials ig a book containing several types
of information. It begins with %n introduction which briefly explains (1) the
use of materials for teachers, (2) the instructional design, and (3) how decision-
'making is treated. This introduction is followed by the twenty-five lessons,
each of which is presented using step-by-step teaching instructions followed by
blackline masters, In addition there is a glossary of key terms used in the de- .
cision-making activities. -
The twenty-five lessons are presented following a consistent format. This
format contains nine types of information for teacher use. First, the duration
of the lesson is indicated. Second, the purpose, or overall goal, of the lesson
is given. Third, the objective(s) are stated in terms of specific outcomes of the
lesson. Fourth, the materials needed to teach the lesson are listed. Fifth,
.background information is presented. This is essentially a "mini-course" from
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two to eight paragraphs in length on the substantive content of- the lesson.
Sixth, new vocabulary which will be encountered by students is presented. The
seventh section provides teaching strategies for the lesson. These are the core
of the lesson. Step-by-step teaching instructions are provided, divided into
activities for opening, developing, and concluding the lesson. The eighth type
of information presented is referred to as instructional options. These are sug-
gestions for elaborating the lesson -through the use of such devices as plays,
poetry, and map exercises. The final type of information presented is a set of
correlations of the CDM lessons with major reading/literature texts.

Teacher preparation time required for this curriculum is minimal. The
authors recognize the multitude of demands placed on teachers, and require only
that they read the background material presented with each lesson, make copies
of necessary student materials and then follow the step-by-step teaching strategy

provided.
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Career Education.for fhe Early Adolescent

- The Need for Early Adolescent Career Education

Preparation of youth for participation in the world of work is increasingly
being recognized as a critical function of the nation'ssschools. Writers on ca-
reer education have developed modelsuof career education which span the years
from kindergarten into adulthood. These models show how career education can
help to develop the values, attitudes, habits, knowledge, and expectations neces-
sary for a satisfying career and lifestyle.. At the same time schooling can be
focused and enlivened as students see the relevance of what they are learning
for: their present and future lives. Research on the effectiveness of career edu-
cation at the middle/junior high school level highlights the usefulness of sci-
ence, mathematics, and social-science courses for all students, not only’ those
destined for careers in the sciences.  Students exposed to a fully implemented
career education program will learn that science information is of use not only
to scientists, but to workers in a broad range of occupations. If students at
"the middle/junior high school level are to appreciate the future vhlue of "sci-
ence literacy", such appreciation may best be instilled through caPeer education.

The middle/junior high school years have been identified as a critical pe-
riod for career education. The early adolescent's interest in self-identity is
well documented. . One aspect of the quest for identity is exploration into various
adult roles (Jordaan, 1963).. Evans, Hoyt and Mangum (1973) indicate that career
education can contribute directly to this vital process. It promotes exploration
of self, society, and one's role in society. These authors conceive vocational
maturation as occurring in stages, beginning with an awareness of primary work
roles in society and continuing through career exploration, vocational decision-
making, and, finally, stages of establishment and maintainance of a primary work
role. For these authors, the middle school years are preeminently the period for
exploration of work roles. Super (1969) also viewed exploration as more relevant
than training during the middle/junior high school years, arguing that specific
vocational planning during this time is inappropriate. Osipow (1972) also con-
cluded from his review of career education research that career options should be
kept open for middle school youth. Rather than decision-making, he emphasized
~ the importanc® of work values, habits, and attitudes during the middle school years.

Matheny (1969) argues for a somewhat broader interpretation of the middle/
Junior high school's role in this area: J

While the middle school has special ‘responsibility for teaching
. basic habits of industry, it shares with the elementary and se-
nior high school the responsibility. for teaching decision-making
skills. The middle grades should be a time for self- and occupa-
tional exploration, for becoming planning oriented, acquiring de-
" cision-making skills, and learning the habits of industry. Except
for a few early school Teavers, the selection of a specific occu-
. pation should ‘be discouraged (pp.18-21). .

Gribbons and Lohnes (1968) reportéa research indicating substantial indivi-
dual difference variation in. career development.among students of the same age.
Thus, while exploration may be most appropriate for most eighth graders, some
eighth grade students are'ready\to make vocational decisions. In their longi-
tudinal study, early adolescent vocational maturity was related ‘to career aspira-
tion in early adulthood. Their findings.would support a broader canceptyalization

f
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- of career education function at the early ado]escent level, in order to meet
the diverse needs of different students.

There is substantial evidence that the needs in this area of early adoles-
cents are not being met. ) In a recent National Institute of Education planning
document (NIE, 1977), it was reported that among a sample of high school fresh-
men, only eighteen percent "had realistic career and educational plans when self-
reported interests and abilities were compared with the educational and occupa-
tional characteristics of their first career choices.” This finding clearly
indicates insufficient career exploration in the m1dd1e schoo] years. The NIE
document later states, '

~

Junior high school is a silent age in educational innovation.
# Career education programs...conceptually include activities
“for junior high school students, as part of K-12 comprehensive
_ progrmnn1ng However, while caree® education is shown as be-
ginning during junior h1gh school, few programs involve hands-
on, .extensive career exploration for students w1th a focus on
planning their high schoo] programs (p.48).
Further support for the lack of career exp]orat1on and decision-making at the
middle/junior high school level can be found in McLaughlin (1976). In his sur-
vey of career education during 1974-5, he reported that traditional activities
concerned with the relation of school to work were carried out almost exclusively
at the secondary school level. - :Innovative activities, which tended to be carried
out in the earlier grades, weré Jargely confined to the twenty-seven percent of
the nation's school districts where formal career education policy statements had
been written or were being written. Only three percent of the nation's school
districts "had taken (theg steps of obtaining funds," a110cat1ng staff, writing
a formal policy, forming an Advisory Cann1ttee, and carrying out formal evalua-
tions with respect to career education.” In the majority of school districts,
career education effort had been reported as "now limited." =
Another line of research that points to the importance of the early adoles-
 cént period for career exploration and the development of attitudes and values
is the study of occupational stereotypes. Borow (1966) pointed to the middle
school years as the period when the occupational stereotype biases of adult cul-
ture are most 1ikely to be acquired. An early study by Simons (1962) of prestige
rankings of twenty occupations indicated that by the eighth grade correlations
with adult rankings had risen to .94 for both boys and girls. Thus, by the end -
of the middle school years occupational stereotypes appeared to be well estab-
1ished. Intervention prior to the end: of the middle school years is necessary
if undesirable stereotyping is to be avoided.
Evans, Moyt and Mangum (1973) provided twelve points that summarized what
research has indicated about career education of early adolescents. Seven rele-

. vant po1nts were these:

- These youth are in the process of attaining vocational maturity,

* but on the whole can best be described as vocationally immature.

- Considerable individual differences in vocational maturity can
‘be expected to be found among middle and junior high school youth.
One of the major factors (although not the sole factor) contribut-

- ing to such differences is parental socio-économic status.

- Middle and junior high school age youth arrive at their schools
with oceupational stereotypes very similar to those in our. culture.
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- There is some evidence that the influence of sex stereotyping

- of ‘occupational plans can be reduced through systematic inter-
vention of career develomment programs.

- Middle and junior high school age youth arrive at their schools
with work values which, in the absence of intervention, are likely
to remain remarkably stable through twelfth grade. N

~ For more than seventy percent of the students specific vocational
choices expressed to middle and junior high school people can be
expected to change before they reach the twelfth grade.

= The vocational maturity of middle and junior high school students
can be enhanced through systematic exposure to the world of occu-
pations, sound counseling and guidance, and’ experience with work.

The research reviewed above establishes the need for career education pro-
grams at the middle/junior high school level. In the next section, evaluations
of career education programs are reported. ' :

Evaluations-of thé Effectiveness of Career Education Programs for Early
Adolescents - ’ '

\ Enderlein (1976) reviewed a large number/of evaluations. of career edycation
programs. His review contained a number of evaluations focused directly on chil-
dren at grade levels five through nine. Only evaluationsthat focus on these
particular grade levels will be reviewed. "

Tuckman and Carducci (1975). reviewed thirteen career education evaluation
studies. A1l of these studies attempted to measure the effects ,of career educa-
tion upon career awareness. Six of these studies employed samples of children
between grades five and nine. Results of these six studies attested to the posi-
tive effects of career education on attitudes toward work, occupational informa-
tion, career maturity, and self-concept at the early adolescent level. A1l six
reported positive benefits for early adolescents involved in career education
programs. T . ‘ ' .

Development Assogciates, Inc. (1975) reviewed forty-five career education
projects funded under Part D of the Vocational Education Amendment (Evaluation
of Vocational Exemplary Projects, Part D, Vocational Education Act Amendments
of -1968). Eight outcome questions were used to summarize findings from these
projects. Seéven of the eight qugstions were rélevant to early adolescents and.
~are presented in Table 3. Beside each question is a "Yes" or "No" indicating
whether there was an overall statistically significant difference favoring career
education participants for grade levels six and nine. Results suggest that the
younger -children were more receptive to the career education programs, again
suggesting .that intervention during the early adolescent years may be critical.

The Cochise County Career Education Project (Behavioral Research’ Associates,

. 1975a) provides information on the effectiveness of career education at the ele-
mentary/intermediate level. Although results by specific grade levels were not.
reported, the results deserve consideration. Two comparison groups were employed
in the design, a high exposure to career education group and a low exposure group.
Results indicated that the high exposure group had significantly higher scores
on all of the dimensions tested. . The dimensions were: ' educational awareness;

_knowledge of skills required in jobs; knowledge of factors contributing to job

‘satisfaction; common threads in jobs; economic awareness; decision-making; ap-
preciation and attitudes toward work, and knowledge of careers.

Several evaluations have been conducted in the area of career decision-
making, Two studies, The Pima County Developmental Career Guidance Project.
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o Table 3

Summary of Conclusions for 0utcome Questions Across

3

Sixth and Ninth Grade Students in Forty- f1ve Career Education Programs
t0utcome‘Quest10n' | ” ‘ Sixth Grade Ninth Grade
'Are student participants able E Yes - Yes

_to identify a greater number of
joccupations thah non-participants?

Do students demonstrate more familiarity No Yes
‘with tasks and functions associated with | r -
selected occupations than the cunparison

group?

Are student participants nore faniliar ~ Yes . No-
‘with the requisitions associated with ~
‘selected occupations than the comparison

group? g

Do. student participanfs scbre higher on | Yes No
- prevocational, job readiness tests than )
-~ the compar1son group? | .

Do student participants indicate more | fos No
“positive attitudes toward employment < ’
than non-participants?

Is the variety of careers being considered o . Mo
by individual participating students greater | S
mthtMSWMMSthCmmenWWM

Do more student participants 1nd1cate having | . | No
a career plan than the compqrison group? ~ |
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- (Behavioral Research Associates, 1975b) and Jacobseri (1975) examined the ef- .
fectiveness of visits to career centers on improving the decision-making skills

- of students. Results suggested that as frequency of visits increased, the stu-
dents' decision-making skills improved.

. During the mid 1970's, a number of career education evaluations began to

-~ examine .the retationship between career education and academic achievement
(Enderlein, 1976). One evaluation that sheds some 1ight on this issue was con-
du'ﬁed by -the Union County Schools in South Carolina (Union County Board of - -
Education, 1975). Twenty elementary, middle and secondary schools participated
~in the. evaluation.  Teachers received information on-how to infuse career edu-
cation materialsginto their instruction.. In addition, a career information cen- -
ter was organiZeg and group guidance procedures instituted. Students from grades
three, six, and seven were randomly selected to form the experimental and control
groups. Comparisons between the experimental and control groups indicated that

* there were no significant differences in reading or mathematics achievement be-
.tween the groups at grade three, but at grade six the results were significantly
different. .The experimental (career education)-group scored higher in both areas. .

Bryant (1975) compared two matched samples of fifth graders on the Comprehen-
sive Test of Basic Skills. His results indicated that the fifth graders whose - -
teachers infused their Tanguage arts and social studies irstruction with career
education materials performed better than fifth graders receiving oedinary in-
struction. Bryant reported statistically significant differences between experi-
mental and control groups on each of ‘the following subtests: reading test, lan-
guage test; study skills test; vocabulary; language expression and reference :
skills. There were no differences between the experimental and control groups on.
the mathematics achievement test, which might have resulted from not infusing the
mathematics curriculum with career education materials.

, Bagley (1975) used the total reading scores, total mathematics score’and use
of information subtest from the Science Research Associates Achievement Series °
Form F, to determine the gains of sixth and seventh grade students taught by
teachers who, had participated in a career education inservice. Control group
teachers received no inservice. Analysis of difference scores showed signifi-
cant differences between the two groups on total reading score only, favoring
pupils of inserviced teachers. : o e T
- In summary, early adolescents who participate in career education programs

~“dchieve gains in ocfupational information, attitudes toward work, career maturity,
kriowledge of the world of work and are more realistic in their career planning. '
Where the career education curriculum is infused into academic currjculum it
seems to enhance achievement. Also, early adolescents appear to benefit from
practicing decision-making through. career education. _ ' :

) This brief review is limited in scope and by no means reflects all the
evaluation and research on effects:of career education on the early adolescent.
However, the findings are encouraging and suggest that this age period is recep-
tive to such input. Hoyt (1977) .summarized Ender]ein's_(1976§ review and addi-
tional reviews by Herr (1977) and New Educational Directions (1977) and .concludes
that: . ;. : - !

- Available evideﬁce more often than not supports career education's ' ..;
worth and effectiveness. . : ' -

- Only rarely has career education appeared to producé any negative - .

results. L o . .
-~ Generalization concerning the effectiveness of career education N

programs is difficult due to the wide variability in the programs T
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which go by this name.’ b
The above eva]uat1ons -have been concerned with career education as a gen-
eral program at the middle school level. Career education-concepts have been
. infused inta the curriculum in diverse content areas. In the following section,
current practices in career education are discussed. Specific references to
science, mathematics ‘and social science instruction are included.
. f(

4

Career Educat1on in the Classroom and Beyond

There are numerous career education programs implemented throughout the
country. Preli {1978) provides a description of some of the practical techniques
which are used in such programs. Some of the techniques used at. the early ado-
Tescent Tevel include interviews of workers, research using-a variety of mate-
rials and media, discussions about the world of work, hands-on activities in
which ‘students actua]]y try performing the tasks a worker would, field trips,
"shadowing" where students spend time observ1ng a model carrying out daily du-
ties on a job, and simulations or role- pIay1qg opportunities. Preli (1978)
emphasizes the "activity-centered" approach™in these techniques. Matheny (1969)

" has recommended general-practices useful at this level, including: .

- emphasis in all subjects upon implications for careers
- use of the community as a resource
- real and simulated work exper1ence v
- use of career games ' . »
- grouE counseling ’

* -. teaching decision-making skills

: Preli (1978) and Hoyt (1977) both emphasize the role of community in career
education. Comimunity is used broadly to include not only the schools, but also

businesses, Tabor and industrial communities. The integration of currently -

available resources located in the community is one of the more refreshing qua]—

jties. of career education--it is not necessary to develop a new "superstructure"

, in an already complex system. Instead, it is a matter of taking advantage of
comunity resources that presently exist.

In the actual implementation of career education in the middle/junior high
school, Evans, Hoyt and Mangum (1973) reconmend highlighting distinct concepts
at-different grade levels, although no concept is taught exclusively at a single
iezgrade level. Their recommendations are as follows. For the fifth and sixth - #
rades, work values, awareness and work habits should be emphasized. In grade
g¥seven, the world of occupations is h1gh11ghted In grade eight, work values
*#wxploration is brought to the fore, and in ninth grade the enpha51s is«pn career
decision-making. (If a ninth-grade emphasis on decision-making is 1ikely to Tead
some early adolescents to conclude that they ik no further need for science
-course-taking, then such decision-making may ¢ emature.) As is clear from
this proposal, career education involves much'x B than the inc]Usion of job-
related information in the curriculum. ‘ N

Early adolescence, career education.and science 1nstruct1on The National -
Sc1ence Teachers Association has defined career: education ai fo11ows '

Career education is a.part of the total education process
involving 1) attitudes, 2) thinking and decision-making
skills, 3) communicative skills and 4) basic knowledge
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that enables the individual'to make rational choices
about meaningful and satisfying work. (Applied Manage-
ment Sciences, 1977, p.63) L

. At the junior high/middle school level, Evans, Hoyt and Mangum .(1973)
suggest that students be made aware of the concrete "real world" applications:
of abstract science concepts. The broad range of effects which science has on
the student's environment should be treated, and students should see that sci-
ence knowledge and method are applicable in many walks of 1ife. The content
of science courses at the Junior high/middle school level not only may be ap-
plicable in itself to a broad variety of occupations, but is also prerequisite
to advanced science courses in high. school and beyond. Failure to take these
prerequisite courses may ultimately 1imit participation in many occupations.

In a science-permeated world, courses in general science offer many opportunities
to explore such questions as "what am I 1ike?" and "what is my world 1ike?"
(Evans, Hoyt and Mangum, 1973). o ‘ ' ‘

If the schools are to develop "scientific literacy", science content must
be seen as.relevant to the practical concerns of all citizens, not just profes-
sional scientists. Evans, Hoyt and Mangum (1973) state that an interdisciplin-

. ary approach to the content of science, mathematics, social science and other
areas can offer the student "both the depth of specialized knowledge and the
breadth of 'real world’ interrelationships.” Thus, career education, by stres-
sing the relevance of science to the range of the student's experiences in and
out of school, offers a potential base for the development of scientific literacy.

Early adolescence, career education and mathematics instruction. The Na-
‘tional Council of Teachers of Mathematics 3s also concerned with career education

: and its implications for instruction (Applied Mapagement Sciences, Inc., 1977). =~
Its concern parallels that of such groups as the National Education Association,
the American Vocational Association and the National Association of Secondary
School Principals, which have advocated the integration of career education and
the mathematics curriculum. Finn and Brown (1977) summarize the points of wiew

. of these organizations. First, mathematics teachers who involve students in
career education activities increase awareness of occupations in which mathe-
matics is used. Second, because of the relevancy of career education materials,
students' interest in mathematical skills and concepts is increased. .

One criticism of mathematics instruction that has been. raised by career
-educators is that increasing emphasis upon abstraction and the derivation of
concepts has Teft little roam in the curriculum for practical applications of
mathematics in occupational settings (Evans, Hoyt and Mangum, 1973). Highly

formal -approaches to the subject may be appropriate for the college bound, but
may fail to meet the needs of the rest of the population. From the perspective
of career education, it is crucial that such applications not be neglected. In-
sight into the uses of mathematics in computer science, drafting or industrial
design may prove motivating to some students who are not excited by abstract

-Mathematical relationships. ,

@ Research’on occupational stereotypes, mathematics anxiety, and the "mathe-
#tics, f1Tter™ which serves to bar many women and minority persons from many

*Tatér educational and . professional opportunities highlights problems which a

'gareer eduéatioh‘approacgﬁxo mathematics could begin to solve..- '

" ' Early adolescence, €dreer education and social science instruction. Ap-

*plied Management’ C'encgs,__ reports the text of a policy statement prepared

'by the-Caregr Education?Study Committee of the National Council for the Social

Studies. The Cemmitteé conceived of career education as having four major
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objectives: (1) to provide students with skills, knowledge and attitudes re-
quired in the world of ‘work; (2) to acquaint students with the range of career
opportunities and their respective requirements; (3) to acquaint students with
the interrelationships of different roles they will assume in society, including
the roles of producer and consumer; - (4) to reduce undesirable stereotyping of
different occupations. .

Both value concepts and substantive concepts in the social sciences can
contribute much to career education. In addition, fundamental social science
skills such as reading, interpretation of charts and graphs, analysis and de-
cision-making: are prerequisite to attaining the goals of career education. A

" fundamental tenet of career education for early adolescents js that content in

all disciplines should be.presented in ways relevant to students' present and
future lives. Evans, Hoyt and Mangum (1973) suggest that.in the social sciences
this would®imply greater attention to ecanomics, the role of employment in family
1ife and society, the interrelationship of different occupations in the social

- system, and consumer educatipn. Most important, the study of society should in-

clude the study of the world of work.

Early adolescence, career education and informal education. There are
numerous out-of-school, community-based activities available to early adoles-
cents. Some of .these are Boy Scouts, Girl Scouts, Junior Achievement, ‘and 4-H
Clubs. These programs often emphasize serving both {he social and educational
needs of. early adolescents.. Some of them, like 4-H Clubs, provide skill training
but do not have extensive programs for exploration of these areas by younger chil-
dren. The same pattern is noted in the Boy Scout and. Explorer programs (National
Institute of Education, 1977). Career exploration is a prima objective of the
Explorer- program, whichxserves youth aged fourteen to twenty-one, but is not a
major part of the Boy Scout program, which serves younger adolgscents. . Many of
these youth groups are becomjng sensitized to the need for a cdreer ex 10n%§jon
component in their programs tional Institute of Educatien, 1977).

Hoyt (1977), with reference: informal or out-of-school activities, em- v

hasizes the falsity of the notion that "education" and "schooling" are the same,
or that students learn only during the school day, or learn only from teachers.
Informal settings in the community, including business, labor, industry, govern-

" ment and professional spheres, represent an invaluable resource and an indispens-

able context for the furthering of career education.

Implications

o Infusion of career education concepts into the middle/junior high school
mathematics, science, and scial science curriculum is critical if the
.schools are to prepare yquth adequately for participation in the world of

" work. : &0 . : .

® Common definitions of the nature and goals of early adolescent career
~ education in the areas of science, mathematics, and social science would
_facilitate comunication about and camparison of early adolescent career
education programs. .

® Career education in the community as well as the classroom setting is of -

demonstrated value. Identification of resources in local communities to
acquaint students with "real world" applications of abstract science,
mathematics and social science concepts is called for.

@ The use of comunity resources can serve to educate and motivate early
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adolescents to carry out necessary career exploration and decision-making.
An additional objective that should be incorporated into such programs
where feasible is the provision of contact for early adolescentsrwith
adu}t role models, countering the tendency toward age segregation in our
society. '

®  Career exploration in early adolescent science, mathematics, and:social
science instruction is imperative if more youth are to be encouraged to
consider careers in these areas.

¢ Ina rapid]y'changing wor1d, sound preparation in the areas of science,
-4&@€£mthem§tics, and social science is essential to prepare youth for the
ﬂ@ﬁﬁgcareers of the future.

o
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Adjunctiye and Infprmal Educdtion. = - L, JERR i
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_ The great developmental diversity of the ypund adoléscent Focuses, atten- .
tion on the need at this age level for a variety of educationa f,;,gramswf?fﬁ»ﬁ'fﬁ
this section, educational experiences in settings Qutside the&'! Xassreom, aretcon—
sidered. Complementing structured -classroom septihgs. areLngman _informal edy-
cational settings of day-to-day Tife.: Thesim & s 4t which peoplp. -
pick up facts orwidgas just begcause they se @ hey eccur at -homg, é
at work, and in casual converfation, but zoos--and muséumsy television an ‘other ¢
media may contribute most. Intermediate between formal-Classroom educatidg and °<
informal education are the adjunctive educational settings. These are stru ped *
expeyiences with educational goals, which may supplement or supplant formal school-
ing.” Examples include science clubs and seience fairs, as well as*complete-edu-
cational programs in out-of-schooT settings.- These latter adjunctive programs -
offering alternatives to the classroom. setting may be-termed action learning pro- °
grams. Such programs can help to meet the diverse needs of early adolescents.

Action Learning

smith and Barr (1976) have chronicled a movement since the late 1960's
toward educational experiences in alternative settings. .The authors point out
that diverse educational paths should’be provided to meet the diverse needs of
students. Increasingly, traditionaX classroom experiences are being augmented
by systematic out-of-school learning experiences, often during normal school
‘hours. The term action learning has come to be applied to these programs. Low-
achievers and those disaffected from the school are one important constituency,
but many programs also offer bright, independent and highly motivated youth op-
pogfunities to pursue their own interests, explore the resources of the community,
and engage in community service. Smith and Barr (1976) have listed a number of
settings in which action learning programs have been .implemented. Among those
that appear most conducive to science-related learning experiences are: Learn-
ing in the Great Outdoors, Learning in Unfamiliar Cultures (especially relevant
to the social sciences), Learning in the Professional Community (e.g., an intern-
ship with a medical researcher), Learning from the Past (e.g., at an archeolo-
gical dig), Learning from Construction and Urban Renewal Projects (e.g., voca-
tional high school students constructing a solar home). . ~

Action learning in science and mathematics. Sherburne (1967) defines as
"gcience youth activities," voluntary extracurricular activities in the areas
of science, mathematics or engineering. These activities, which are not con- -
sidered formal education, have a number of characteristics jncluding: "doing"
science rather than hearing about it; they often involve a group of disparate
interests that an individual child is drawn toward but that would usually not
be treated as a.unit in the formal curriculum; they are often long-term inter-
ests; they are self-selected, voluntary activities, not requirements; they en-

- courage individual responsibility for learning; they encourage depth in the sub-
ject matter beyond what is possible in the curriculum and they provide realistic
career guidance. Some of the typical kinds of youth activities Sherburne (1967) -
discusses are: individual projects (including laboratory work), apprenticeship
programs (in labs, industrial settings, or in the field), tours (laboratories,
museums, zoos), competitions (science fairs, math contests, junior academy of
science), youth clubs (may or may not be school-related) and summer camps. The
collectiqp. of,.Contributed Papers from the National Conference on Science Youth
Activiti@® (1970) contains reviews of a number of these programs. Areas re-
viewed ircluded science clubs, science fairs, junior academies of science,




science research by youth, and seminars and lectures. Unfortunately, none of
these systematic reviews is focused specifically at the early adolescent period.
Data specifically pertinent to early adolescénce were available only in the re- -
view of science fairs. Highlights of that review (Geiger, 1970) are as follows:
In 1963, two percent of-all junior high school students were involved in science
fairs. Junior high school students’ projects were usually collections, classi-
fications or displays, and reflected mainly interest in the life, earth and space
sciences. A survey of the Twentieth International S ence Fair showed
that greatest participation by girls was in the 1if¢ sciences, including medi-
gine and health. Twenty-two males were in the compitition, but only one
emale. ‘ . ‘ '
In mathematics specifically, there have been mathem;Qics clubs as well as
mathematics competitions at the logcal, state, and nationqﬂ levels. These infor-
mal activities have provided support for students to engage in theoretical, ap-
plied, and recreational mathematics. Mu Alpha Theta is an example of such a group
at the high school Tevel. Recently, there has been, substantial growth in cemputer
clubs, which encourage the deve10ppent of both prsg?amming activities and recre-
ational activities through the use of camputer games,

Unfortuna®ely, ‘there is little data available on the impact of these kinds
of informal activities on children's skills and attitudes. What Tittle evalua-
tive information there is focuses primarily on high school students, with less
attention paid to middle school students. .

Action.learning in the social sciences. In the area of the social sciences
there have been several Tnteresting applications of action learning. For example, -
the Foxfire experience, described by Smith and Barr (1976), is an example of "do-
ing" social science. Students actually recorded, edited, and published much of
the folklore and wisdan of their Jocal region. Other applications in the social
sciences include the Georgia Anthropology Project, where students actually do
"digs" and other types of anthropological activities. Action learning is used |,
it'help students Tearn about the methodology of sociology and social psychology.

tudents Tearn about the techniques of random selection, sampling, and instrument
construction, and then conduct an opinion poll. Some of the more popularized ex-
amples of action learning are found in the areas of government, city planning
and law. Once-again most of these applications are found at the high school

level rather than the middle school. ‘ '
Difficulties of implementing action 1earning activities into the regular .
school curriculum.” Same.of the activities Tisted above can and do occur outside
the typical school day. However, as Smith and Barr (1976) point out, more schools
are beginning to engage in action learning experiences during the school day. .
These experiences often require students to move outside the formal institution-
of the school and engage in activities in the broader community. When-.schools
attempt to include such experiences systematically in their academic programs
there are at least two types of problems encountered. First, there are jmmense
scheduling problems ‘to be overcame. Secondly, there is a problem of accredita-
tion for such experiences (Smith and Barr, 1976). Another barrier to implement-
ing such experiences is the lack of information on their impact. If educators
had evaluation data accessible to them indicating (even if only provisionally)
the quality of some of the action learning programs, then school systems might

be more motivated to overcome the scheduling and accreditation problems.

Alternative educational programs as indicators of successful options for
middle school students. As statga before, there is no Tone" Eaucatsonal program
that can fulfiTT the needs of such a diverse population as middle school youths.

One source of information to identify programs that have been successful is the
Titerature on alternative schools. There are a number of alternative schools

]
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that include middle school students. A few examples of such programs are: The
Brown School in Jefferson County, Kentucky, which includes grades three through
twelve; The St. Paul Open School in St. Paul, Minnesota, which includes kinder-
garten through grade twelve; The Grand Rapids Zoo School in Grand Rapids, Michi-
gan, which focuses on grade six; the Houston and Dallas Magnet Schools that ob-
‘viously include grade levels associated with the middle school. These schools
incorporate a variety of formal and informal educational programs that could
serve to indicate successful approaches to mathematics, science, and social
studies for the middle school youth. In addition, these types of alternative
schools are frequently evaluated and could help to shed some light on identi-
fying successful programs. It should be noted, however, that there is a real
need for more research and evaluation on the middle school and various informal
and formal Iearning programs. It would be fallacious to rely only on the evalu-
~ations of alternative school programs since those data reflect the impact of
many atypical educational innovations. '

Television

By the age of eighteen, the average American youth will have spent fifty
percent more time watching television than in school” (Siegel, <J977). In helping
to develop programs such-as NOVA, NSF has already participated in the dissemina-
tion of informal educational opportunities that could impact scientific literacy
not only among youth but among adults as well. Tressel (1978) points out that
NOVA, which is both entertaining and informative, draws an audience of seven mil-
lion per week. Unfortunately, it is difficult to assess the effectiveness of
programs 1ike NOVA in imparting scientific information and increasing science
literacy. Apart from disseminating scientific information, programs Tike NOVA
may help to establish the attitude that science can be both entertaining and edu-
cational. Once again, more research is needed to determine the impact of -such
" programs on the middle school youth. ’

Museums and Science - Technology Centers

. " Other organizations offering .important informal gaucatjona1 programs are
Science-Technology Centers and/or museums. Many of these institutions are seek-
ing to further public appreciation and understanding of science-and technology.
As is the case with NOVA, data on number of clients served are available, but
evaluation of educational impact is difficult. Also like NOVA, these centers
may help to promote the idea that science and mathematics can be entertaining.
The fifty-four member institutions of the Association of Science and Technology
Centers serve thirty-four million visitors a year, nine million of whom are chil-
dren. By offering science and mathematics as educational entertainment, such in-
formal education efforts may promote scientific literacy and may lead more young
people to consider careers in science. ‘

Implications

® The diversity apparent in early adolescence is often ignored in traditional
" educational settings. Adjunctive, informal, and alternative educational
programs in science, mathematics, and social science may better serve the
diverse needs of this group, and should be researched.

® There are a small numbef of adjunctive, -informal and alternative programs
,dirsfted at early adolescents which could be identified and evaluated, and -

~ -~
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“information on successful programs disse@inated.

The impact of informal educational opportunities on scientific literac

among early adolescents has not been carefully examined. The effective-
ness of NOVA, museums, out-of-school organizations, etc., for increasing
scientific literacy have not been evaluated so that additional resources

-could be targeted most effectively.

The problem of age Segregatioh could be reduced by community experiences
through adjunctive, informal, and career education. - .

’7
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SUMMARY

This doc¢ument explores various issues relevant to the education of early
adolescents. Part I, The Early Adolescent Learner, describes changes in cogni-
tion, social cognition, and social contexts during the age span. In Part II,

The Learning Context, varous issues in early adolescent education are addressed.
Among the topj€s covered are: school organization; teacher preparation and certi-
fication; scdence, mathematics, and social science curriculum and instruction;
group differences in course taking and achievement; career education; and informal
and adjunctive education. Important conclusions from each major section of the
report are listed below. ‘ - R '

The Early Adolescent Learner

" Early adolescence, defined as the period from age ten to fifteen, is a
‘+significant though neglected period in the 1ife cycle. It is a period of experi-
"mentation and re-evaluation, in which fovement begins from dependence on adults
, to interdependence with adults, peers, and younger children. The onset of puberty
~during this period brings rapid.growth and awakening sexual awareness. The aver- -

age two-year lag between the physical development of males and females during this
period, and even greater individual variations, give rise to large differences in
the needs and capabilities of youth in this age range.

Cognition and Learning in Early Adolescence -

¥ Early adolescence may bring new or increased abilities in abstract reasoning,
memorizing, classifying, forming concethLEahd other cognitive processes. There
"is substantial evidence that some, though by no means all, youth attain what Piaget
defined as .the formal operational level during this period. These new-found abil-
ities prepare some youth for much greater rigor and abstraction in school curric-
ula, but not all youth. can be expected to have acquired such abilities, even past
the age of fifteen. There is strong support for two conclusions: '
] Some early adolescents have attained Piaget's formal operational level,

though most have not.

o

"® . Diversity in cognitive abi]ities is characteristic of early adolescents.
‘ This diversity has implications for instruction, especially in subject areas.
requiring precision, abstraction, and logical reasoning skills.

) Further study'of the fe]ationship of cognitive style and instructional prac-
tices may.reveaL,interactions,impOrtant to science, mathematics, and social
science schogaing. - : '

> Social Cognition in Early Adolescence

Early adolescence may also bring significant changes in ¥cial cognition.
These include changes in the way impressions are formed of the self and others,
greater sensitivity to non-verbal forms of communication, and increasing awareness
of moral and political dilemmas. Impression formation is characterized by greater
abstraction, and diminished reliance on superficial characteristics. There is in-
creasing attribution of motives, feelings, and desires to other people. New cri-
teria may bé brought to bear in the early adolescent's valuations of persons in
society and of societal norms. Youth may begin to take spontaneously the role of
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the other during social discoyrse. While these changes may be substantiated in
some adolescents, they do not occur universally. Early adolescence is a period
of great diversiyty in degree of social awareness and social cognition. These in-
creasing capabilities of some early adolescents lead to several conclusions.

‘9 Educators at the middle/junior high séhool level must contend with divérsity
among early adolescents in psycho-social development, and the preemptivé
nature of social and other concerns during this period. o

() There has been Titt}e research on- the relationship of early adolescents'
.social perception ﬁg schooling. For example, the effect of science,
mathematics, and soéial science teachers as role models who apply rational,
scientific thinking in solving problems might be researched.

(] Due to the preemptive nature of social and other concerns during early
adolescence, attention to motivational factors in curriculum materials may
be especially important at the middle/junior high school level.

Social Context of Early Adolescence !

Two major contextual factors in early adolescence are the adolescent's par-

. ents and peers. The interaction of parent and peer values and the ténsion of con-

flicting expectations from these two sources may be a significant condition of
early adolescence. While the importance of the peer group increases during early
adolescence, research suggests that for most youth parents remain the principal
source of values in choice areas perceived as most difficult or important. Par-
ental behavior may have critical consequences for early adolescent youth. Differ-
ent researchers have emphasized the importance of paréntal commitment, of consis-
tent and rational discipline, and of parents as role models during this period.
Changes in the importance of different social context support three conclusions
relevant to education for this age range:

(] Early adolescence is a period during. which peers begin to become a more |,

- significant source of values. Science, mathematics, and social science
achievement may be more esteemed throughout this period, if it is fosteréd
as a value of the peer culture. The furthering of such values in the .con-
text of adult-led youth clubs and organizations, as well as the context of
youth-initiated activities, should be -explored. .

° Teachers would benefit from information on changes that occur during early
adolescence in the significance of different social contexts (ade1ts, par-
ents, and peers) as sources of 'values. In particular, their significance as
role models for scientific, rational thought should be researched.

° More opportunities might be provided for early adolescents to explore sci-
ence, mathematics, and social science in a variety of settings that provide
for interaction with individuals of different ages and ethnic backgrounds.

The Learning Context

- Early adolescence is a period of special challenge to the schools. The pe- -
riod brings rapid physical growth, the onset of puberty, the beginning of new
cognitive abilities, participation in a broader social context, increasing impor-
tance of peer affiliations, and greater .sensitivity to the political and moral -
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aspects of situations and events. In #esponse to these changes, the schools are :
called upon to offer increased diversity in both turricula and instructional .ap- -
‘roaches. Meaningful, relevant learning experiences should-be provided, including

experiences in setgihgs outside the school walls. ' .

o

FormaTdeb1ic School Instruction for Early Adolescents

The two major types of ‘'schools for early adolescents are junior high schools
and middle schools. They can be distinguished on the basis of the range of age
and grade levels served. The traditional junior high school serves grades seven .
through nine. Middle schools typically include grades six through eight, but some-
times include grades as low as five or as high as nine. There is little evidence
of any systematic differences between middle and junior high school curricula or
instructional practices for youth at & given grade level. Research has failed to

_ establish the superiority of either organization.

Science, mathematics and social science curricula at this level are typically
"watered down" versions of high school curricula. Textbook-based general science
courses are .taken by most middle/junior high school students. Computation, frac- .
tions, and decimals are still at the core of many mathematics programs for this age
span, but geometry and algebra are also found, the latter often being introduced
as early as the eighth grade. History, geography, and studies of other cultures
have been the most typical social studies offerings during this period.  Few cur-
ricula have systematically incorporated significant content from the social sciences.

_Four important conclusions are as follows: ' : : . .

° There are differences in the philosophy -of the middle- school and the junior
' high school, but the practical distinction.between the two is unclear.. . Cur-
riculum may be quite similar-in the two settings. The variability -among

schools is greater than the difference between the two schéol types. Gfven

! the lack of distinction between middle schools and junior high schools, the
failure of research to establish the superiority of one or the other is not
suprising. ) 3&\

e Early adolescence is a period marked by dramatic physical, cognitive and |

, emotional changes. For most youth, one or more transitions in patterns of
school organization will also occur during this period. Along with these
organizational changes (e.g. moving from the elementary school into the mid-
dle/junior high school) comes an increase in the rigor demanded. by science,
ma tics, and social science instruction. The coordination of changes
withih the learner and changes in instruction is an area of needed résearch.

° The nature and purpose of science, mathematjcs, and social science instruction
at the middle/junior High school level needs to be evaluated in the context
of instruction from grades K through twelve’and beyond. The provision of
re1evant,'motivatin%.inStruction at this level may be critical in encouraging
further study and u timate career selections in these areas. ‘

° Research on middle versu¢ junior high school organizations does not consis-
tently favor either type of school. This suggests that a more useful focus
for research would be the oitcomes of specific curricula and/or instructional
practices, regardiess of the type of school in which they are implemented.
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" Yeacher Preparation and Certification

&

: Most teachers at the middle/junior high school level were trained as
either elementary or secondary school teachers, and many have no strong identi-
fication to the intermediate grades. Published statistics indicate that few
'degrees. are awarded in junior high school education. However, since 1968 a sig-
nificant number of states have taken action on certification requirements for
middle school teaching, and a number of institutions are now training teachers
specifically to work in middle schools. . -

° The unique educational needs of early adolescents cali for teaching
. professionals especially interested in and trained to work with this
. age span. The normal, healthy majority of ‘early adolescents as well
as those with special difficulties.should be served by persons with such
4 training. Historically, such training has not been widely available, and
most teachers have specialized in ejther elementary or secondary school -
instruction. : ‘ :
' < g , ~
. Preservice and inservice programs may be especially helpful to middle/
~ Junior high school science, mathematics and social science teachers who
were not trained specifically to work at the early adolescent tevel.

Staff Support \

Recent cutbacks in schooling have led to fewer state-wide subject area
coordinators and school or district level curriculum supervisors. Most science,
mathematics and social science teachers in grades seven through nine relied upon
other teachers as a major source of information about’ curriculum materials. In -
a recent survey, many middle-school science teachers expressed a desire for more
workshops and inservice programs. These data all suggest a need among middle/
Jjunior high school teachers~for current information on new curricula and instruc-
tional materials. The conclusion is as follows:

° “There is a critical JJack of current information on curriculum among
middle/junior high school science, social science and mathematics teachers.
As traditional information sources such as curriculum supervisors and
statewide coordinators. have become less common, the importance of curriculum
information dissemination via teacher centers, workshops, and inservice
education activities has increased. Only Timited data are presently
available on perceived teacher needs and information sources specific to
the early adolescent period. . . -

Science Instruction for Early Adolescents ‘ll

Science instruction for some early adolescents can make more effective use
"of logical operations, critical thinking and heuristics than instruction for
younger children, although a large proportion of early adolescents are still at -
the concrete operational level. Studies of direct instruction in logical abili-
‘ties have shown that application of these abilities in ‘specifjc situations can
be taught, especially to students at the eighth grade level dr above.

Different studies have consistently shown a decline in the attitudes of
Junior high/middte school students toward science. There is strong evidence
for this. phenomenon, and it is cause for concern. '

. - ) »
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Teacher preparation for middle/junior high school sc1ence instruction a]so
gives cause for concern. Science teachers at this level tend to regard their
own training and subject matter informat1on as much less adequate than do senior
h1gh school science teachers. . ; :

_Conclusions are as follows: ,
N Research on the Piagetian model indicates that many early adolescents are
 not at the formal operational level. Reliance of current science curricula
on formal operational abilities should be 1nvest1gated .New curricula or
supplementary materials may be 1nd1cated L

0 Numerous instructional sequences -have been used .with apparent success to
- teach.specific. logical operations or analytical procedures. These methods
appear to be most effective with children at the eighth grade level or
above. The lower limit of age for effective instruction of ‘this type shou.ld
be determined, and ways to facilitate transfer to new materials shou]d be
investigated. .

o ‘Teacher preparat1on for m1dd1e/Jun1or high scho6l science is an area of
critical concern.. Studies indicate.that junior high school teachers believe
their sc1ence content and methodology to be inadequate.

o% ~Deter1orat1ng attitudes toward science between the sixth and tenth grades
ate that early adolescence is a critical period in"maintaining and/or
,1ng pos1t1ve attitudes toward science. The possible linkage between
ing rigor and/or decreasing relevance in sc1ence instruction and 1n—
1ng student dislike should be researched.’

Mathematics Instruction for Ear]y Adolescents

The formal operat1ona1 abilities which emerge for some youth during early
adolescence are important for mathematics instruction. Some:bright fifth and
“sixth graders have been shown to be as capable as many college students in learning
mathematical logic. On the other hand, many early adolescents are still at the .
concrete operational level,-and may not profit from instruction that is tgo abstract.

Research on instruct%ona] methods and teaching has been fragmentary, as most
investigators have focused .on small content segments at specific grade levels.

This research suggests that problem solving is facilitated when problems are
presented in "relevant".contexts, but the overall superiority of one instructional
approach to another has rarely been established. One general approach which
appears prom1s1ng, especially in h1gh1y structured content areas like mathematics,: -
js Bloom's mastery learning.

o Research on attitudes toward mathematics has shown a strong re]at1onsh1p
between mathematics attitudes and achievement at the middle/junior high school
level. “Sex differences. in attitudes become apparent during this age span, with
boys 1iking mathemat1cs better and earn1ng higher achievement test scores.than ‘t>
g1rls .

o" Research based on the Piagetian model c]ear]y indicates that many ear]y
adolescents are not .at the formal operational level. Existing curricula
should be examined to determine-the extent of their reliance on formal
operat1ons in the Piagetian sense, and either supplementary instructional
mater1als or new curricula may need to be devised.

-
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;-8 Most research:studies involving early adolescents have focused on only one
. . grade level. Comprehensive investigations of the entire middle/junior high
' -+ . ""school period are called for. ' : _ ' '
"o‘_ “Significant sex differences in attitudes toward .mathematics emerge during
7 early. adélescence. The middle/junior high school yeats appear to-be a
critical period for intervention if "mathematics anxiety" and.lower achieve-
ment scores among females are to be countered. - P : : o .

j"Socia] Science Instruction for Eérly Adolescents .

!

.-~ Few courses désignated specifically as "social Science" are offered at the
middle/junior high school level. Thus there i5 substantially more information
¢) available on early adolescent social studies .instruction than social science
/; instruction. What research is .available on social science instruction has been
Targely inconclusive.: This may be due to a lack of precisiog in describing the
-instructional treatments studied and to the. brief duration of most such treatments.
Many of these studies alsggsuffer from Timited generalizability as they focus on
. only..one or two grades and fail to provide comprehrisive reviews .of the.entire
- range of grades. There is a developing research 1iterature relating cpgnitive
« development and social sciepce content. ' Although the work of some developmental
- psychologists has provided evidence. of differences%bétweenfcanrete and formal, .
thipkers with.regard to coricepts sueh’ as freedom or justice, few implications of. 5
‘such_findings have been explored in the ¢lassroom. R s
. 7. .Several c?nclusions.gne as follows:

'Plo"f— Few ‘courses désignated specifically as "socialfsc§eﬁceﬁ‘ahé offered at
» ¥ the middle/junjor high $chool Tevel. & T :

. ® . . Most res h studjes tnvolving early adolescents have focused..on.only . -
one grade’ 2vel., Comprehensive investigations of the entire middle/ - :
junior high_school grade range are.-called for. . _ L _
+ Little research-relating-early adolescent cognitive development to ability . -
y j./"to;master'social science odntent has appeared. Research that isolates '
§?'~1. .abiTities required for social science instruction is needed. Such research .

* ~_* might draw upon the kindg_of qbilities 1den§ified by developmental

e J
I

K 4

© psychologists. _ . _
e . -Divéfsity:in‘level-qf cognitive developmdht fmay have imp]fcations for
i social science. instruction. If formal thinkers can master such abstract _
.= concepts as freedam or justice, while concrete thinkers cannot, differen-
T, 5I'tia1!jnstruqtioh_mjght'be'indicateq. : . ’ S =

Groip. Differences #n Ear] Adolescent S
~Lourse Faking and chievement - - g _ /
i h3‘h§ycholog¥éfs hQVé documented: numerou difﬁérénces betwen'the performance.

-of males -and females byt it .is unclear whether most of these arise fram different
patterns -of abilitied,.different social expectdtions, or both, There is a large

mrar]an katuman: ~ A Al abadLAt o e
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An unfortunate pattern that often begins ‘durimg:the middle/Jjunigr high s€%6dﬁ§$

years, especially among women and minorities, is a5 follows. Due to sex or raeggi;;qf

stereotypes, "hath anxiety", or perceptions of mathematics courses as d¥fficults iy o

students avoid advanced mathematifs sequences.- Without such coursework, they o=

" then lack the prerequisites for mathematically oriented high school science "~ |

 courses; e.g. physics and chemistry. ~Finally, lack of adequate science and mathe-
~matics preparation virtually precludes post-secondary ‘training in many areas, and

‘also Timits the job opportuntties of students who do-hot elect to go on to college.

" Tpe extent of this problem is shown' by data on differential course enrollments of

males and females, and of various racia]/éthnic“grngs. ‘. - H

. - Conclusions.tg be drawn,from these findings are as follows: , ) ﬁkaﬁ
o Sex and race stereotyping, "math anxiety", and lack of ‘awareness of the

#* jmportance of mathematics lead many students to y‘ Rgcessary courses
w beginning with algebra in the eighth or ninth gradges “§5>prob1em is 3

‘espgcially acute among women and 'minorities.

0 Students who avoid high school matﬁemat%ésﬂ- duénéeﬁ .vﬁcé11y do not have
the mathematical skills required fof.high 'school:.science courses such as
- . chemistry and physics., Such avoidante* often-begins in early adolescence.

More students might jhg encouraged.té‘tﬁké%sqéh.courSes if development of
-necessdny‘mathemati'fﬁski115'were_ingqrpprated'into course content.
. 5 . T Sk RPN R 3 : :

o oy, . . ’ e IS '«t\f‘ L P : -
. Science andy athenatics,counzps,QéyonQ@thgsmi@dle/jynjor_njgh school level
iy s andFora high

o,
¢

.are necessary- for magy”caree‘ r-a high~leve} .of science literacy.
K - . ‘ N V- i o TS N - W ot B ° ot
* _ L4 ' . .!.:.l’: ' - r P N ‘--v'."-' ’ -'/ X N . ’
.e. -~ Early adolescents and ‘their pgrents; 0/be alerted to the importance -
.- of science and mathematics coug§eftak t the'middle/junior high -school
3 . 1eVe1 . ‘ . 'y? . ] " f, ' o ’. ' v N .

Curricula for .Early Ad6lescent Science, Mathematics, and Social Science Instruction
*A:comprehensjve,Qurrécu}uh for the“widdlefjunior high school in.science, -

* mathematics, socfal sg¢ience;: or same-cofibination involving these subject areas would

- include many elements. Tt would offer a“ouyse of. study spanning several school

" yedrs,. orghtized.agcording “¢o some consistent educational philosophy and operationa- -
Tized in a%range of instruc®ional materials.. To be effective, it would be accom-
panied by'materials for teacher preservice programs and/or inservice programs, -Or-

~other.provisior would: bezmade for sufficient staff preparation to.permit adequate
implementation. “Wh%%e isolated materials are available from many sources which are
suitable for ‘use with early adolescents, few comprehensive middle/junior high
"school curricula are, available. Most available materials for use with early ado-

. ,]escéntsfarefpart-oiﬂeither elementary or secondary school curriculum series, or
are. included in series spanning grades K through 12. Tabulations of federally-
funded: projects involving research on adolescepce suggest that much work is ongoing,
and that the majority of ongoing projects inv@#¥e same form of educational curri-
culun. Available data do not indicate hpw much of this work is specific to the =’
early adolescent period, however. No source was located which systematically
surveyed the effectiveness of available middle/junior high school science, math-
ematics, or social science curricula.s In the absence of such a review, it is
iin~laar whathar racaurcee wonld he hetter channeled into curriculum development or




- . : , _ g , s
'are'focuséd-spegifiggily on the period of é@rly adolescence. Rather this o
age span is often covéred at the end' of an elementary curriculum serijes or

at the beginning of a secondary series, :

« ¢

3

s

aY,

o Information on the scope, suitability and effectiveness of existing curri- iy
cula should be compiled. - , ' : o
Career Education for the Early Adolescent B

: : g 2
_ Preparing youth to participate in the labor force is .increasingly viewed agﬂ’w
-a responsibility of the schools. To further this goal among others, writers on ‘o
.. career education have developed models which span the years from kindergarten -into
~ ‘@dulthood. Typically, the middle/junior high school years are viewed as a time *
for career exploration, studying different "occupations and different applicatigns

of skills and information learned in schogl,  The actual content of career education
programs varies widely, and research has*be‘ﬁ*ﬁﬁmpered;by Tack of ‘consensus on a-
definition. Some of the instructional practices which have been used with early
adolescents are. interviews of workers, research projects by students, class dis-
cuss#tinis about the world of work, hands-on activities in which students try €er-
forming tasks-a worker.would, field trips, "shadowing" by students of an adult
~at work, and role-playing. - Capitalizing on community resources in providing
experiences outside of the classroom setting is generally encouraged. Most evald- - .
~ations have reported some benefits associated with career education curricula, '}
most typically gains #n “information about specific occupations and more favorable
attitudes toward work. C : e o C e
Conclusions concerning career education are > follows: ,
_ " | R :
®  Infusion of career education concépts intp- the fhiddle/junior high school
mathematics, science, and social sc¥ence cuprrfculun may facilitate the
~ preparation of youth for participation in the world of work. "

"o The use of community resources can acquaint students with “real world"
applications of abstract science, mathematics; and so”fﬁl,écience concepts,
can provide contact with adult role models in occuqugéhal'settings,:and .
may help”motivate youth tocdrry out ‘necessary caraghexploration and %
decision-making. ¥ : g N . e

. ' N ] -

® - Career exploration in early adolescent science, mathematics, and social
"~ science instruction might encourage more youth~to consider careers in these
" areas. : ‘) e ' '

. o

-
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Adjunctive and Informal Education °
: » D : : - v . E . . .

& . The great diversity among “early. adolescents “implies a need at this age level -
for' a variety of eduCationaI-programQ; These may include educational experiences

"in settings outside the classrooni. "Complementing structdred classroom settings

are the many informal educational settings of day-to-day life. It is in these
settings that people acquire facts or ideas just because they interesting.

They occur.at home, at work, and in casual conversation, but zoos and museums;
television and other media mav contrihute mnct = Tntormadiata hatunan +hn Eaced




instruction. Examples. include science clubs and science fairs, as well as
complete educational programs in out-of-school settings. These latter adjunctive
programs, offering alternatives to the classroom setting, may be termed action
learning programs. _ ‘

Action-learning programs may offer attractive alternatives not only to
youth disaffected from the school, but also to independent and highly motivated
youth, who wish to pursue their own.interests, explore the resources of the &8m-
munity, or engage in .community service. : s '

Examples of other.adjunctiveactivities include indjvidual stydent projéEts,
tours (e.g. of laboratories, museums, .or zoos), science fairs, matheMatics contests,
and computer clubs. Problems of scheduling and accreditation of tem preclude
such acti¢ities in the course of the regular school day. In addition, such acti-

vities.are difficult to evaluate systematically. "Hard data" on effectiveness of
such activities might encourage .their adaptation in more middle/junior high schools.

Informal educational opportunities are typically available to persons of
all ages. They are provided systematically by television series such as NOVA,
as well as by exhibits in SciencesTechnology Centers, zoos, and museums. By
offering science and mathematics as educational entertainment, such informal edu--
cation efforts promote scientific literacy, and may lead more young people to

~consider careers in science.

. The following may be concluded concerning adjunctive and infdrma] education:

(] The diversity apparent in early adoTescence is often ignored in traditional
educational settings. Adjunctive, informal, and alternative educational .
~ programs in science, mathematics, and social science may better serve the
. diverse needs of this group. : :
° There are a small number of adjunctive, informal and alternative programs .
directed at early adolescents which could be identified and evaluated, ands
'informationﬁ@nfsuccessfu] programs disseminated. . £
° The impact of infaormal educational opportunifies on scientific literacy

among early adolescents has not been carefully examined. Evaluations of the
v effectiveness of NOVA, museums, and out-of-school organizations for in-
* creasing scientific literacy could inform policy decisions for further develgp-
‘ment and/or for disseminafion. o :
’ o _‘ ﬁf N A L
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